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(57) mm 

[IIS] ^Jf^ttW F R AMT% 7^n7?-tXi 

Iffiik^m io<oh9>->*x^Qicio<o3ft8l«fr 
C f *3fe5»J»«L-C«:-5->«*')-b;i/S:«ftffl 

SifflESLT-tJUT l^T =Sr1f^L3tF R AMf^c-C, 
IIP LU««SiiTv»4o 




( 

1 

*-;t U«a $ *lf- * £ =ff d **#E««« t 

tf[E¥*#B«3S««i» h 7 > y'x ? i: d W h 9 > v * 

»«EEI«ai-<&fc#K. »ityi|»a«W^4:< fcfc- 

[1***2] ¥*f*E«3£tI*«?*Lfc I C-f-f"/** 
i/:IC* - FtioT, 

ssuaiR h 7 > ? zmmLx* * >j -t^T-n ? * & 

r w L/c tor- tiftWct-fZ 1 ca- 
Ko 

[is*jS3] mmr-9 «• xu-r&tz ^^mmxtimm. 

fit, IMBffifiSSfi.fcHmtT'- * SrE«i-***#E« 

^ (0 v - x • Kl"{ > jST-HUcftfiE^ nfc3fi**flt* -V 

1f)£U * 'J ? tfflSiEiLt-fefl' 

7H , «L/:WT**5-^#Stt^7'y^l' 

lWE¥*fME«tHl«\ i-7yyxn;oF7yyx 

*CDV-X- >»T-M(::«a$*i.rt:3&SS*fr** 
-> 9 t h * * 'J -b ;w * ffiffS Ls dO^^'J-b^fclS 

Jgt-JSiR h7> >** * £Sa Lt ^ t'J-t /W^d y 9 £ 
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Xfio 

Kfltt yX L S I f^tiot, 
«rB¥*<ME«*«li. F7yy^i:»F7yy'x 

LSIf'^o 

fc, z<n^J ■9u-y*v-t>-*rizigm.2ti7-'-9<DAt) 1 $: 
D7*D-t7* n&a £ & 

^n-/n-b-y9-lc«aS*i-f-^<OE'llSr 
20 ff ^ **fl£Ett§S« t * « x fc«fl5f 3>^-?Wf 

TWE**ftE«*« 1* > b7yyx^:w^yyx 

J»»ia«?h 9 yy'x^flU^'J -fejwrn y ^ * 

\£i.-9 yXfi„ 
30 [R*S7] h^Vv'X^i:, C O h 9 > v X * <0 V - 

40 i:i-*#*#EttS«o 

v^^S-^aL-C^^eUrn-y^SrfilBKL, wCOy''*'; 
[i^lO] F7>yXi'i < :«F7>yXyOV 

-x • vuj >Wii L ffli-mwi2tittmnfc* j r's^9 

50 t, ^c,^t'Jt^!r1liL> SEjt-ty-fe^Sr^Scflitt 



3 

1 RVm 2 WigiR h 7 > ? £ a^iJ^^M L T > * ') 
7 a v ? zmi&L. lO^'^nv * o— igli-fcf -y h 

2] h7>->*x*i:, ;f)F7>xxwv 

4- h mk<mm + > < •> * i x fr<b**>)-t)vim 
jm^M^'p^ < t i>-m~ i iwirow h 7 >->*x 

13] h 7 > 9 £ , ;»h7>yX?07 

Bo . . ._ ... 

[!S*JS 14] m 1 <7> h 9 y V7. 9 t , £ <7>& 1 <o h v 

ixt & 2 ©f- * * seni- & m 2 <7)?iit + >< -> * 

So 

[S*JS15] IS#JR 7 - 1 4 <9</->-f *t7HlfE«<TM ^ 
h 9 > ->* X ? i , ;oh7>vX?<07-7; • KU-f > 

KE:y>j«««0>-*nsis i Rvm 

2 <n i «ju±is:yij»a$*i^a« t> 9 > ->*x * 
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6] h ? > ->*x ? i , :oh?>w?wv 
'J -bjl-yn v 9fa<T>W&<n* * 'J -b;u<Ov^-f ti^ 1 oco 

7-07/^1, '1 -tr;U7*n -y ^ $r«Scil@5 

1- « ^«ftteH^B «r ffl v> X , 

frtE^ -t;W7*n y ^ p"g<0|gS:<75y< 'J -t;KO& h 7 
>->'x^^iIil&-ti:-CJ3<^l(OX7-y7"i:, mffE^^ 
'j -t^yo y 9 fonW&.v) * * ') -t^OV»i*fL*» 1 O«0 

'J -tu- £ giR U ^ * V -fc ^ i=inlfEai»*** "V 

m£&&m3 »xry -ft. mrlES^^-tU-b^t-^l 
cotnimffiJ: i)*:&v^*2 0tfi:aBESrax.**ffi«:WJp-t 

5? y« * 'J -fe H 2 OtAUfi * @ x. & «)± £ # § & tr ^ 

40 [5m<r>mm*®m\ 
[000 1 ] 

LfcyXfiCEItio 
[0 0 0 2] 

(Ferroelectric Capacitor ) &Fft^tz 
^m^tefe*) (FRAM) i ? ai?jxtv>l,„ 
50 RAMtt. WISttT, LHtlftiBfti^lOOl 



2*. «*UJU *§&*l$IW* c DRAMeft. 3V- 

[0 0 0 3] FRAMMA'li, D R AM<D$l5&£ffl £ 
<HPfti:#K* ■teJM»J«*>IMHfc B WBffc^J: 9*^* 
>fXi«/hSfttSfco B17 3 (a) i:«^DRA 

(b) K8£3fe<OF R AMO 1 h7>y**/l** 

It, BLiilfyH», SNIiX h l/-yV- h\ P L (i 
7°U- hH;ffi-C*&o 
[0 0 0 4] C^i^lFRAMO^^'J-bMi, I* 
^DRAM^^^V-t^K^I^fit^it^^o ^ 
&6*ti> (1) DRAM-Cli*-V'<v* k L"Ca*fl*J 
4»**ffi*#>t*^SI«**^ v ^*^ F RAMT'ti 
5^ifm^1±<7)*><7)*fflV^^. (2) DRAMTMi^-V 
;<y^^)-)|oyi/- h«ffi£ (1/2) V c c UH5ci"4 
FRAMtl±0V-V c c HT3cft§-£*,50*"C* 

d£> & o 

[0 0 0 5] (2) i:BLtt, ri/-HSt0V* 
bVc citSftti** (T.Sumiet al.,1994 IEEE I 
nternational Sol id-State Circuit Conference Digest 
ofTechnical Paper, pp. 268-269, Feb, 1994^) frb. 
(1/2) Vc cizm^-f&tt (H.Koike et ah, 1996 IE 
EE International Solid-State Circuit Conference Di 
gest of Technical Paper, pp. 368-369, Feb, 1996 
K.Takeuchi et al. . IEICE Trans, Electron., Vol.E79- 
C,No.2, Feb, 1996) KftJ *) oofe^ 0 

[0 0 0 6] &oT. (1) MliDRAMiB--C* 
& D ^^7l/^«St)DRAM^fT\ [11 7 

3 (c) HTF-f.i. n 7t-^f7KBLMrt 

2FX4F = 8F 2 

>&£o MCli^^'J-tiK SA(i-tr>^T> 

•7\ F«i«/hJDX^-ffi**-*-o HI 7 3 (c) <r> 

BL, /B Llibf y hSWt^^o 
[0 0 0 7] FRAM»ftW3a*«#^KWLt:U<o 
[0 0 0 8] DR AMUi3V*-Cii> -feJV h 7 > v X * * 
ONUL> -tJ^t^°y^t:Vc c^liOV^IS: 
6PtoLT*W*r»S&*. "1" , "0" 7*-*£feig 
U ^tBLS#Uli. ^JH7>yX^ONt:ltt 
ffi^Hito DRAMt'li, 117 4 (a)U^i"«t 

mm [C] ) * f Jt«i"*o Z<Dtz£>, -biH7>y^^ 
Ifco p nS^'J Statu J: 5 6nSn«HE**0 
7>gli^0Ci:^«9lt^ ? ^^n^>o 
[0 0 0 9] ^iiCSLFRAMT'li, [3174 (b) 

yu-h (PL) tE^OV, ^M/-yV-K 
(SN) ^OVt, -tr;ni7C^ "0" f-^^f75^t 
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^fc»<&*#x.&o PL = 0V, SN=0V 

^1174 (b) ^^S^H (=-P r) OD<Of£ 
tcv^o ^ ^e»J -tr;l/-r- 5^ Sr^^aii" fcf? hi* 
(BL) te^OVH-ZUft-yltis^ -fe^hv 
>yX^ONi:L, PLfESrVcci:±*«t, B 
L§»liSN#»J: »)*:#v**:tf>. BL • PLIBK-V 

t*ofia»SP s-p T0>&#WtiLW'y httnft 

io ^ajsjt&o 

[0 0 10] -77. TC^-b^U " 1 " f- 3 

fitv^:i^, ±BiH»UB L • P L«i:-V c cO 

«e**ep ini s *u b * a* <b c * oeti: ^® sic £ # o 

T\ #iomffl£>P s +P r #e y F»UR*lHSii 
[0011] SoT, #S?.e y h^TSP s jWKffl** 

B!^m^n^^[s]^om{iu±tfTi3< "i" 

aJL-Cti (Ps + Pr) - (Ps) =Pr, "0" 
fflL-Cli (Ps-Pr) - (Ps) =-P r5Mf»t#!H 
20 fcf«y htttlf-v h«WU*tt** f »*L. 

"o" f-^i±ovti5o 

[0 0 12] Sfc, 

"0" f-^liBL-PL = 0VC^^ c*>e»D,a 
"1" f-^liBL-PL = Vcci:^^ C 
&frbD&, &SSKLtA*Ofiti:SS 0 
^jH7>yX^^OFFt:t^)o "1" r'-^OA.S 
30 li'J-^t**:i 0 SN#0V»:T4 f 6i:A.«frC)BA 
K»»K ^^T'(?iL-r^o dix<b— *cO|&rl£*iai 7 5 
(a) tw^i" 0 

[0 0 13] FRAMt DRAMcOiMIU^t&S**) 
F R AMtcj^-ai, *;i/h9>y^^S:ON 
II LTB L t SN**i:v3- h &*£rtftt"Cli. 

^^K^m^^-r, bl (sn) • PLW*>tttt**& 

U*&o fLtfW^ ftRSlOl^PLUfWIftft 
40 FRAM^SiioO^o 

[0014] copfla.ft^^flRi-^^^ffiraiLfci^ 

PLtfSt^ (1/2) V c c Hi" * 3 
^l-CV^o Cft^*5£<OiftfE£E] 1*7 5 (b) (c) 
l-^i-o liSAf^'Jn-;^ (Hi 7 5 (b) 

( c ) tpttft) P L 4- (1/2) Vcc. B L £ 0 V 
cy'i^t-y Lt^l, WLS:SKLT-fe^ h v>v 
x*£ONli1-£o d BL • P LWHIi-(l/2) 

Vc cOWErt*epSD3*U Hil 7 4 (b) H^i-J:^ 
" 1 " x-^liB^^eC^lCfnJ^oTy^^Rte 
50 L> "0" f- ?l*D.£^C.£j::ft^oT#ffiRte-£ 



7 

"0" , "1" fflttsPRAUSft&o -fc>*if 
"1" "0" r-9 

OBLiiVsst^^ &*<7)-fe;W;B L-PL= (1/ 
2)Vcc, (-1/2) V c cEPSD$*i> U 1 H f-^liC^, 
*<bAjft£. "0" f-^liC ( ?j:gi «9 , -r - * ^# 

[0 0 15] (b) (c) 0#*li*0»0|M*rt f ^L 
H£ ^ . ( b ) <Dtt&* B L * (1/2) Vcci:^7 
(gp*> "1" T-^liA*>^B^ "0" r 
ttC DjS^) . WL*SBCBL«:0Vi:]gL 

tv^o B L n 7 4 Xltk B,£, D ( Si:9iO 

»tttli:flfflLtv^ 0 (c) <0**ii, WLSrRfli: 
T^BLt>f37>fXLT (1/2) V c c i:Lt^5 
(EP*> "1" f-^l±A 4 ^ii, "0" 7*-9\±C& 

li, HI 7 4 (b) (OA-Bffl, C-DW^fffii (P 
s-Pr) ifflMLX^Z (H*IBLt , 0*tEei:J: 

[0016] (b) (c) (Dttlt (a) o^-^: 

^ISUftAKiB, 5MIECt::#3f4«ffi (StWEV 
c) £ (l/2)VccttTUtMW*Sfcg (CfL 

DRAMtffttC 'J71/7 S?i»tt3&*^5fU4-6*S 
4^C.ft'*^t* ('J7l/ ; r>a(:j:^ X*>hV<-ffc 

[0 0 1 7] (b) O^l*. K/<-f *li 

-t^OSNZ-Kli (1/2) V c c IZ&oTiS'K p ng 
**1CJ:* V-^WflfcKJ: *5 SNKW (1/2) V ccJ: 
<9Trt ? &<h, "1" f'-$M4Bj&**fcC.ft«>#U|Dja»v* 
r-?rfmM2tiZ>o Z-<T>tztb. HI 7 5 (b) 
frizmirXniz, 7s 9 y hv<>f ^cMBtt^WL 
ilRLt, (1/2) V c c^mfi^SNH^j&fr 1 ; V 

[0 0 18] Sfc (c) OyV^li, X* > hV*>f *(i-fe 
;i/^SNy-KliVcc, SHi0VCSroti5»), p 
n8^fi:J:4'J-^«ai:J: ■) SNltt^V cc» 
Ttf ? £<h. "1" T'-^«iA*>?>B .ft*LtC.^* 

R AMtl^fti: L-CV^Sfc*. B *U»»L^:/i*t-C 6 7 a> 
-*S£ig£&& 0 iotii 75 (c) *ft*Efrizmir 

T\ DR AM£H»UR*aSL/-te 

[0 0 19] £ ^-TN &5feJ: DRAMC^v^tli, 

wH*5ntv^ 0 loom »gh7>vx^ 
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^SITFT (Thin Film Transistor) £J8v*T\ 4F 
2 -fr-f X^^Mth i><7) (K.Sunouchi et al, 1988 I EE 
E IEDM Digest of Technical Paper, pp. 23-26, Dec, 198 
9 ^#BI¥6 - 1 4 0 5 9-^$K) ^> -fcrt' h 7 

ti(?4F 2 *>fxs:iia-r& (nandsht^) t 

<0 (T. Hasegawa et al, 1993 IEEE International Sol 
id-State Circuit Conference Digest of Technical Pa 
per, pp. 46-47, Feb, 1993) tf&^ZtlX^&o 
10 [0 0 2 0] «*WC FRAMIiDRAMt §liRi* 
mC%fz#>, DRAM-tiHil^I^lCMtMF 2 *M 
X(0FRAM^5t^ o Effi* DR AMtHfiHrH 
■jSC*fcJ*o 0 IIF7>yX^ 8£MT FTtli> t£ 
*08F 2 ^^Xo^^^^^ffih^>v^^Uit 

&o Zh\,Z, znb<n-t)V$:FRAMX$mir2>l l Z&, 

T&8L-tZ>hl'>**)\'X'$>2>tztb. h^>vX*SSitI 

20 ***fiTi" £ WH* f i6 - & o 

[0 0 2 1 ] Sfc, NANDSHriWi, ¥® h 9 > 

m, m&&\^/m^&M^&^x*)vi)^m&wixtbz> 

tztb, \zy M^BLJ: fc\,i-k)\sfrbmiZ*:)V7*- 9 £ 

<$b Z> o 

30 [0 0 2 2] 

AMUJsv^Tli. 8F 2 t^fXi^h^VMF 2 t^X 

h7>yx^f(7)7 p n-t^ 0« 1 f L ^ NA 

NDi-fe^J: n KiFUflo 9 > r * -fe *14ri*f!&£> 

[0 0 2 3] 4fc, ¥*#!E««****&#«Ov* 
40 fAt^K, 8£3£<7)D R AMtwft^ *3FRAM£#Jv* 

[0 0 2 4] *&W\$. ±IEWf*#liLT***Lfct 

fflv^:i:^<8F 2 -9->f XJ: (WIAlf4 

F 2 ) ■tJ-^Xo^^e , ;4r;w*||31i-^C t**"CS, *»o 

7>^rn^feSo:i:OTl4 

[0025] i^. yi/- h mtsz: 

50 <nm^£2>&&Sbftt 'J71/7 i/i^g<0PS3lS:J±^ 



( 
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Z> o 

[0 0 2 6] itz. ^^OffecQgMli. ±EO#i»ft 
[0 0 2 7] 

mm i mik-t htztb<r>3-m 

[0 0 2 8] (1) ^aoiiWl^TOV-f^nyn 

^f-^^^wo *fr^ Amti^sk, we-* 4* 

D^n^;* U««c ^itf- * *>E«*fr 5 ^S#E« 
^SkfcffiAfcn^fc'^-* v*^^*^- flrE* 

k atyijfta s an tsm# * k ^ ^ y -t 

^&&c:k£#gfck-t&o 
[0 0 2 9] (1-1) =r vXf-AJi, *«#E 

(1-2) n>k'a-^yZf Ali, MttRAMm: 
k Q 

(1-3) 3>bT j.-^ y^f ROM£^fr-ko 
[0 0 3 0] (2) ***|B«ft«S:«f«L^ I 
7^«ifcic*-K-e*ot, t»E***E*»1I 

> JS^B t:Sl S ft tz 3ft * * /< > * k * 6 * y 
-fe^tif/SU £^**U*Ji'**»MM»l*i"&k 

■fejuyn y * ^W&MWM LT-fe ^7 V 4 SrflMfc Ltz t 
[0 0 3 1 ] (3) Efft^-**A;fc1-&fc#tf>B«A 

»E«iSfik. t»Effi«**tfclB«7 , -^*ai*i"*tH 
tfgfi:, aEA*Sftfcll«T'-^XIiffi»*itfcH 
ft-r- * Sr«^-r^)*^©t ZffittzTV 9 ^BIUR 
►j^v^fAtiot flJE*#*EflH*««±* ^ 
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[0 0 3 2] (3-1) TV* frmWQL*) 

TV? t L,x<omi&zG-fz>z£o 

(3-2) TV 9 )Vmi&^&frV7sT^&. TVtfcVT 

[0033] (4) T-?itm+zfz&<n*mmm 

«rff -9 Affl^itttifc^^y 
fU-iot, WE**»E««EKrt. ^>yx^ 
:o h 7>y^^v-^ • KU"f >CTt:Ii?^ 

< k F ^ > * ZmWtLX* * U 

[0 0 3 4] (4-1) ^'Jy^rAl ^M(frE1K3£C 

(4-2) ^yiff&kLT. KB, **. 
■••WV7h, y-AV7K OAV7F, OSV 
20 7 h, CADV7h, SMP V *H**. to 
[0 0 3 5] (5) &m<M®M*:ff n fc*tf)=iT«k. 

T-^m^w^n^tzibco^mmmmti, ra-*- 

7 7^1 i : ?S « l ^: y ^ r a L S I f 7 7' t * o t > mfE 
**#Ett»lli, h7>yX^;o^7>yX^ 

^kri^^^ey-feJi'fcflMfcU *y -t^Sr^Scffl 

k#u, «itt5y«»wo^4 < k t>—*K 

U co^^'J-t^n^ ^*ttft1HE«L-C-b^r U 
30 -f £«J&L£&<Ot*&&C:k£^k-t&o 

[0 0 3 6] (5-1) nrSlS(i. MPUt*4:to 
(5-2) (5-1) Ki3V*-C, *!#E«ftS:-70n3- 
K^-t'J k Ufflv^cto 

(5-3) (5-1) iZ&^X. **#Efl«E«****^->i 

^y k LTlv^iio 

(5-4) (5-1) HiJV^T, **#E«W«*f f -^*ir'> 

(5-5) (5-D iz&^x. ^mmmmsiZT-?***) 

k Ltfflv^o 

40 [0 0 3 7] (5-6) nrggii, Hf^a^fi 1 o fc»OB 

ft^asB-c^^cko 

(5-7) (5-6) C*v^T, ***E«»«*B«7*-*> 

^ey k Lt«v^:t 0 

[0 0 3 8] (5-8) nrasti. #asfea?**«:if ^ fc* 

con ->* y ?UX~$>Z>^to 
[0 0 3 9] (5-9) LSIf 7^ ny7^Dlf LS 
I f7ytft4:to 

(5-10) (5-9)Ui3^T. *atflcE«**S:»a^ia«« 
Rff^^U k Ltfflv^:i 0 
50 (5-11) (5-9) U^T. **#E«»«*»a«««» 
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(5-12) (5-9)tc&^-c. *mmmmwLZ&%kmmmn 

[0 0 4 0] (6) #i©«Iil!lI«-fi ; jv^^D7'D 
Xt)Z'iTnt2ib<D\t)%im.t, mt^ 4 * n -f n -fe -y 

-r 4 ? n 7-0 -tr -j -9- tcg^ $ fa&S 31*1" £ * 

-t 'J -t;u-7"n y 7 £ft)&U Z<F>* * 'J -t)vyu y 7 £ 
W&Wi W.m. L X -t ;v r M 4- ffi<& L fc CD T* $> h Z b £ 

(0 0 4 1] (6-1) ISn^k'a-^y^fAli, Jg^ 
*»i LX<D®l1fcZ%-fZ>Zb 0 

(6-2) «^r7>e J .-5'->^xA(i, flfffVk'tSt 
(6-3) «^a>V;a.-^->X^A(i, Swrl-t', 
(6-4) ifnyfa-^yXfAli, M^yfi-J- 

^ h ' x -r m ■ t l x <n®M ^yk-t z> z t o 

[0 0 4 2] (7) tsilfm^^-v^'v'y' 
K =7 v >' X ? b , C (75 K 7 > V - 7. • KM > 

sanest? n^?^i*m^ + 9 1 , * * u 

-f * «J& L ^ t * #M t + * o 
[0 0 4 3] (8) h 9 t&&n.ft* 

hyVy^yt, Z(T> \-7>V7.9<T)V-7. • KM > 

SLT-t^7M**SLfc^iS:#attSo 
[0 0 4 4] (9) h 9 

FyVy'X^i, ^f) h 7 >yX^OV-X • KM > 
"O^'J 7*ny ?£tgsS;U ^^'J/o^Jig 

dies l t -t * r v ■< * mwL l tz z t * ft m t -r & . 

[0 0.4 5] (9-1) ^^'jyo^wiSii, 
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(9-2) (9-1) i2*v>TR4ftLft:£y Hie? 
fi£ L -b > X T > 7° mk S ^ * - t o 
(9-3) (9-1.9-2) triJV^T, JilRh:7>vX*li1S&0 
SIR h 7 > ->*x ^ Wjt^Jg^T-SfiK S *i^> £ b o 
[0 0 4 6] (10) l-7>y^^t^il*+t^y 

r, l-7>yX}-J:, Z(T> Y ^7 y V 7* 9 <F>V — 7. • KU 

io -a bmz. mfemmtit^wj?* < t i-st-aiR h 9 > 

y'x^^iSLt^t'jyn'^^itL, :o«'J 

[0 0 4 7] (10-l)RSL/--e^r M<0 2*<i0tf y K 

(10-2)|B3— t^TU-fO 2 *<0tfy Hai-SMSttS 2 
flO^'J-t^-C 1 kf y h<DtiM£fcsSitU 2*<75tf y 
K^^ittLT, 7 Kbf y h«**S:fl|ffi-r 

^) vl ^ o 

20 [0 0 4 8] (10-3)«flSSA«OX^ > K/^^tUi. 

(io-4) ^'jyn 7 y' [*wi£M<o * y -t;viilR8#u. 
M-b;K^)h7>y^^S:OFFi:L, -tntJL^O-fe^ 

[ ;p 0 4.9 ] go : 5)_r^- MSli> *i|'a^(i^ ^ 

>v/u&R'u e V9'?4 -rmzjkbir*' ii/2)vc cs 

(10-6) ^U- IIONtlix^y K/<>f B#i± 

[0 0 5 0] (10-7) If Ml«i, ■fe^T f -^«*mLI» 

(10-8) tf * MfU±. -b;VT y -^M<^tiiLBuHV ccC/ 

[0 0 5 1 ] (10-9)^^ ^'jyn-^flo 

40 (10-10) r ^ -- b;K7)^tA'y^iaii, ii^-fe^O 
1. 5«*<b3tt*£v*c:i:o 

(10-11) fit^t/^y^fflv^; 

to 

[0 0 5 2] (10-12) Qt^v^frnykmnfa**'*^ 

(10-13) ^^^'J-tr^^ilMtA'Vy'li, ft^O 

* to 

50 (10-14) #^^U-t;K05*»«*^r^/^v^«i. ttSc^ 
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ix »— t o 

[0 0 5 3] (10-15) #^^'J-t;K7)jiil^^^°y 

m&<oimmfc* * ? 1 i fitness ktf 

(10-16) 5^(4. ftSco 

o 

(io-i7) #>*y*;uo&««fl^*><v*«* f&i*> 

[0 0 5 4] (10-18) (10-12,10-13,10-14,10-15,10-1 

6.10-17) k&^x, ^ <Dm&<o i &mm.fc* 

1 fcf 7 h(7)if^^f£1t1-^C to 

(10-19) (10-12,10-13,10-14,10-15) UiS^T. #*^e 

fcifcUJ: ttfto»8I#*t/<y^<7)rt01 tf 7 
[0 0 5 5] (10-20) (10-13,10-14) HiS^T, #*^E 

^£fr^ - t Q 
[0 0 5 6] (10-21) (10-12,10-13,10-14,10-15,10-1 

6,10-17) \z&^x, -t>xr > -rm^-mt^m * * 
u t Q 

(10-22) (10-13) IC&^T. 

(10-23) (10-14) C:j3V*t\ #5*ilSft:^^/^v^ra-e 

[0 0 5 7] (11) h^>vX? t&tfmte^^v 
F7/y^n, :OF7/vX^V-X ■ Kl/ 

h 7 > v x * t KWii»a It ^ * v rn y z i 

[0 0 5 8] (ll-l)BSL/:t^7l/>f(7)2$oe7h 
(ll-2)|ij— fc;ur U>TW2*Olf *y URSrWfc LT. -fc 
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<7>2HOiI^ h 9>y^^w*4:i*ONi:t4:i £ 
«£ »K 7t-^f7 KB L^^rW^-r^-^o 
[0 0 5 9] (ll-3)*W«Aflfc<0** > F'<4mzi±* 

(n-4) >^'J 7 * rtoffieaM y -b;ws*?s#u. 
10 i!ifMr;i/<D h 7>vX^^0FFi:l, ^ftJa^o-tr;u 
£0^yyX^^ON(7)iit\ 
F7>y^^ <7)P^ £ O N Hi" £ C 4: 0 
[0 0 6 0] (11-5)7U- h*ffili. MONftli, X 

* > hvw a^&trr ^x-f :/B*uj*j&-r, (1/2) V c c 

)Vt'-9<0*) 7 1/7 valfcffc* L^vcto 
(11-6) ^U- h«ffili, *SBONfttt. X^KA« 
liOVCL, -fc;i'XiJ?B#<A, 7 , -*<ogE*mL/»§& 
*B#i;:ti. 0 V^*b V c c PflS:3Stt$tL*C to 

20 [0061] ui-7) tf 7 vm±. ■t^T'-^si^aLfflr 

C 0 VUT'Vf ^-y^titv^u to 

(11-8) tf 7 h»(i, -fe^x- ^^HiLltfUV c c U7 9 

[0 0 6 2] (11-9) y*— tjwi, ^'jyn-^flo 
^ ^ u -t ;v t on]g&1S^: * t ^ c 1 0 
(11-10) V< —kfr<D* J r'*i'?mmi. a#-fe^o 
1. 5fg^ 3fg^C§V^ to 

(li-ii) ^^-b;w:, 

to 

30 [0 0 6 3] (11-12) #^-=e»J-t;K7)5i««#*ir^'> 

-2) t o 

(11-13) #^*'J-b;uof£if^Mf-v>'*>'*i±, ffl^:<75 

^) t o 

(11-14) #^-=ev-fe^o»»*#*-v^<y^li, a»o 
[0 0 6 4] (11-15) #**U-te^O&»W#**/<-> 

at^^fliftsix*- to 

(11-16) ^ 'J ■feJKOMlft^r r ^'v ^ li> Jgg:^ 

di-17) ^-^^eu-t^co^sim^^^^^v^^. mo 

l^t^y^* £^JSfi L t o S it ^> - t o 
[0 0 6 5] (11-18) (11-12,11-13,11-14,11-15,11-1 
6,11-17) UJS^T, ^^^eV-b^^ttfKO^S*^ 
50 ^/x-v^ii, ^-^ 1 tf7 h<7)1t^^IS^i-^>C t 0 
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(11-19) (11-12,11-13,11-14.11-15) Ci3V>T. 
[0 0 6 6] (11-20) (11-13,11-14) Ki3^T, #*^E 

&&£frn c to 

[0 0 6 7] (11-21) (11-12,11-13,11-14,11-15,11-1 
6,11-17) UiS^T, -b>xr >y«|5^— BtistSffl^^e 
y t G 

(11-22) (11-13) UiS^T, #ailMt^ e y^Ht 
li, 5U»< t<>BW*«3«Jtt±*ft*cl:* i a4L^ 0 20 
(11-23) (11-14) Ki5V*T, #a»*#*-V/<v^W-C 
tt. *4<i:tia:*EE* , 3«£l±*4 4ii:#a4L 

[0 0 6 8] (12) h 7 

t/>fc* ^'J-b^SSflEL, :o 

-£> O 

[0 0 6 9] (13) h7>yX^tMlft+f A'y 

*4 h 7 ^ ttM«»Lt > * 'J -fe 40 

[0 0 7 0] (13-nn — O-bJUT U-f (^2$0 tfy 

loco*. 4flil:y r IJ^^$tt^ii^h^>y^^^^:T 
Z^t 0 

[0 0 7 1 ] (13-2)«WftAft^X * >/NMB#U(i. ^ 50 
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^ 'J t ;K0fflftO h 7 > y x ^ li^t 0 N L, 
4 cOiiJR h 7 >y^ 9<Dffitlfr&0FF LT^&C: t G 
(13-3) >-=6U rn 7^flOfi*0^*'J-t:;HiRI$i:, 
IK-feJl/Oh7>yX^OFFL ^tia,T<0^)^(0 
F7>yX^^T0N^iit\ jSl-JM<OSWh 
7>vX*«r<£:T0Ni-&<r to 
[0 0 7 2] (13-4)yu- hSffifi. «iK0N^(i, * 
* V hV^BfrfttTr -rmzfrfrtoh-f. (1/2) V 

x.. -t ;i/f - ^ O 'J 7 1/ 7 y aift ^ff ^ ^ - t o 
(13-5) 7^- Milt tiONtlt x^yWH 

HCI±0V^?>Vc cri*t»?ti-&Ci:o 

[0 0 7 3] (13-6) fcf y htgL^y+lt, -fe;Hf y f<?)2 
fgi?<fc£^ t 0 

(13-7) ^^e 1 ; *y ? fa<r> n, t 

m-~v>m&m$L*WLz>^ to 

(13-8)*^ -*;l/0**'<v*ffi»li, aflT-b^O 1 . 
(13-9)*^ -4r;n:, 1fr»W***/*v* *Jflv*&£ 

to 

[0 0 7 4] (13-10) #>^y-fe;U05»BI«#*ir/<v 

to 

(13-n) &j**)*)\s<D&mmfo*v'*i<'?i±, mk<n 
mm <om% z> * / < v * <ommmxmm s n 

£'i"t' 0 ' ' ' c ' 

(13-12) #**U*;i^ai£«*Mr*/*v*li, **ifc<7> 

[0 0 7 5] (13-13) ^-tD -fell/WaiBUflt^^^^y 

(13-14) #^^U-fe;v605^ifm^-v^°v^(i, 

*L&C1 to 

(13-15) #>^U*/l^«»*fl^*/*v*«i, fflio 

ast«#* * v * t aa^^acwuestuu 2 

mte* y * L 4> or* ?w:to 

[0 0 7 6] (13-16) (13-10,13-11,13-12,13-13,13-1 
4,13-15) K*3V*-C\ ^^^e'J-b^KOSKoaiSimft^ 
^/N°v^(i, 1 if y hO-ff^^IE'Ki-^^ to 
(13-17) (13-10,13-11,13-12,13-13) Ui3V*T„ #^-=6 

Srfi 1 -? - to 

[0 0 7 7] (13-18) (13-10,13-11,13-12,13-13) \Z& 
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9 iz i -T'h ^v^IE i mw L X , aa<05fl8tft * * / < * 
*«*fflU »§i£*B*tt. «*tBL 

y * v * o jm n , snifm * -v / < v ? £Ptjn«£ £ JK K 

Tiff* #£i&*£fi : T^£o 
[0 0 7 8] (13-19) (13-10,13-11.13-12,13-13,13-1 

4,13-15) Kisv*-c\ -t>xr > Affile — BtffrKffl^^e 
y ^^-r^c^o 

(13-20) (13-11) fc&BIWfl^f IB 

li, ^4<i:fcgllf* t 3tttl±»44Cli:* c a[4Lv^o 
(13-21) (13-12) tCiS^T. *'*v*M"? 

[0 0 7 9] (14) h7 + 
V-X - Klx^>«T-^tcSM^tir»10r ? "^?:H£ 

— * 2 O&ifcGit* ^> 2 

h ^ > 9 zmmLxs* y -t^-ro *y * 

[0080] (15) (1) - (14) WftlfrlzU 
m.<D** 'J "b^ro y ? ti*t1-£ ^< --b;Wn *y * i: 

[0 0 8 1 ] (15-1) ^ ^ -b;KO^r + ^°y^(Oiaii, 
It-t;i/<0 1. 5»?5^3»*lvcfc 0 
[0 0 8 2] (16) F7>yxn, :<?)F7>y 

O^y-fc/V/n y ^tttSlMLt-fe^r W *« 
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h 7>yx?z}mm&m^Lxz<Dji**)*)i<imiR 

[0 0 8 3] (17) ^7>y'xn, ^F7>y^ 

jj&iz&^x^ mfts^ *y -t;u^o *y ^rtoM^^^ 
y *i)v<r>& * zm&2^x& < « l oxr- y 

■/k, Mis^^y^^^ n ^^F^^^a^^^y-tr^^ 

[Z LTCO> ^ey -tiUSraRL, * U 

20 fit x. *> m saa » t^>^i t r a tu - t *e 

tl&tri3^t77 p t, mrfiBaiR^^ey-fe^^fSl 

1R> * y -b^UJB 2 co}5tm)±^S^^^^ 5 OX-r y -/ 

[0 0 8 4] S^ii^ti. « 

1^T7^ |20Xf 77", m4<OAT?~f, ^5 
30 ^f77', ^3(0X777^, ^lcox-r-yy^MItcff 

(17-2) x- ^<0*S^(±. ^IWt"^, »5<0^. 

2>Zto 

[0 0 8 5] *56WO#**IE«««<oa!ljS*ffi 
[0 0 8 6] (1) ■fcJl'h7>-/^J'«:MU:^M 

40 (2) h 7 V v ^ ^ ^ML^:tC t: * h 

[0 0 8 7] (3) 3Sifm^^ + ^"->^WffMt-^ < '^ 

(4) + ^v^TSemffiliP t , Ti^^r-i" 

[0 0 8 8] (5) »»*»*-V/<->i'li, Bi, Sr, 
Ta, 0^£^-trttsB;> S^HPb, Z r, T i , 
ZStsftWL. sX^liB a , Sr, Ti, 0^£-£-tf«f& 
50 t«:io 
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(6) &&'§&*\'**s9<n'8Ml±. I r, I rOi Z$ 

to 

[0 0 8 9] (7) 3l««**-v/<->i'<OT«*ffili, tt 
Si±i:S i y^^ML^ -?-<7)±t-T i/TiN/ 
P t>f £ffM-f<i>- t D 

(8) t ^i' * «> J:81iO±i:, T i O2 m 

[0090] (9) Sit^t^v^ii. *£fi{l:LT 

( 10) 3* it mffc* * / « •> 9 k t ±nsmffi« v » ii Tffi«sw 

[0 0 9 1 ] (lDSSSimft:*^ /N'vi'COMJgomffiy- 

CMSftiCk, S*SI«ftBlli, CVD, MOCVD 

6- ?Ml&2ti2>Z to 

(12)Sft»**WRI±, l >xAgH;)tLtIIS|6l > Xli 

[0 0 9 2] afrSSUJUiiHTti, J£JLT0>flUS* t 3 

i Lv-o 

(1) a»*fr*-V'<->i'(±. S i«lBKWL-C±*ca 
&S«JI$*i.-C^&c: t Q 

(2) ^t'J-b^F? >->'x?l2Deplet:ion M h 7 

(3) (2) IZ-fci^T, X ? > K/<^fl#, milf.OFFB#l±, 
-ti^7>y^^ Or- h 7 - KHIfili 0VT-- 
£> ■5) C t o 

[0093] (4) *abN^W»*u*o*tt*^sni- 
t Q 

(5) «ai!ON«F^i6«ufto«ffl[S:enira-r&a£«/<>f r 

X%^d3S§^-f- -y CI to 

[0 0 9 4] (6) 7-K*Wtt*6PiDL 
yu-hmf££ (l/2)Vcci:±tf^^i 0 

(7) «iSOFFB#ii. hmf££ 0 VKTlfT*^ 

7- K»«tt* OVCTimto 

(8) «SSOFFB#(±, 7'l/-Mli^0Vt:Ttft^^> 
7- K«*ffiS:0 VUTH\ f^iti^OFFt^^ 

to 

[0 0 9 5] (9) 7- Kjao±*lc-b;u h v > >*x 
V-X • KU-f >i£lk«(l-tii-e*i3 > * * 41 
0««A*««S*L. *l«Bfc*3»a(i««S*u « 

[0 0 9 6] (10) tf y h*li. W, A I , SvMiCut 

(11) 7- K^fS](iK«L^3^l§mft^-v^ 0 v^ taitt 

to 

[0 0 9 7] (12) v^TUtr? hfflrt* 
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KK$*iTi/*&c: to 

(13)a»W#**><->**>±Utf ? m**E&S*tT</* 

v_> t o 

C to 

[0 0 9 8] (15) PL (T'U-h) tt&li, 

OV-VccWtSBU y?-fe*«PLIi (1/2) V 
c c i&VM±— 5emfft-B5El-*- to 
10 (16)VU- httffici. — ]g|IBo«En«Xtt$««c: 

to 

(17) -^U- h««(±, A 1 iiStWiC uMi:i »)X#T*> 
t5C to 

[0 0 9 9] Wffl) »WFRAMI±KODRAM 
*';-fc;HCiiv»T, -t;u h 7 Vy'X ? t&lfllffc^r-f? 

-> 9 i fife* oeyij *» f> . dfeyijsa »- se x. -c v » 4 o 
suit, mmm.(r>-^-zfv- i>*«h««l» m 

20 Jg£Jg}R h 7 >vX*£tf-LTkf;> higUcglg LTTv> 

<£> o 

[0 10 0] -CO J: 9 fc«j&Kj3V*T. X* > K/M* 
(i, -t;H7>yX^y- HiON4fcg|i::LTi3iK 
afcWSMKt:: J: •} -V v * OMSsli -> a - h * 

v\> oi »k s§ii^^ffi^^6Iti£*^S]^LJ&v^tm 

30 ^q%^ffi£ft&^tv>^ FR.AM#*?>BaH^*,. 
[0101] yi/- hSfifcoB^ 0 V- V c cMifilft 

SiftLoo, U7l/7yaHW^ifWi^: 

[0102] aaEyasaLrv^fc-ir^Koirn* 
io*wa^#is, wit* ^w- 

^ON^bOFFtt^CL, Mh7>yX^^OFF 
50 bill, 3 IBB, 4llO-t;uh7yy^^(iONtt 
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*K»lSi-*o ^ft&> &3fcO (1/ 
^VccS^U-fM, 0V-Vcc«tt*4Of 

[0 10 3] yi/-Mi^^2Igo^^'J-t;H« 

llBi. 3fflg, 41BiO*ajf?-fe;v(i, *frh?>*J 

"Jifctftty, ffi*ON AN DS-fe^ J: ^ ft^n 7 ^ 7 

O 

[0 10 4] g£3fe6DN ANDffl-b;u-CJi, -t;KOE?>JS[ 
[0 10 5] ^nic»L*«W^i5v^"C«±, -b;voityy 

«"C^o £*U4. *S4R4:;i/Oa@|*<t:^rY/^>'^<0 

[0 10 6] -fe;Mfii£: LTI4, -tr^ h v >yX 

**>r- h*«/hSDl^i£ (F) ■C»*'C*, i£ifcJi& 

er^**;w&j£or*7--f ini-tft (f) 

ri*<>. 1 ffl<7)-tr;i/-9--f Xii 
2FX2F = 4F 2 

[0 10 7] Vk±.<D%}&*it#>2>t. ^(DT-m^H 
OFRAMtlt SS^SSft. 7 >^AT*-fcX«fig 
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oMi^pISgii^^o £<bK. ify HftS*^>fi«. ft 
>fXfbtnTffii:*»), i/:S*OFRAMtlifii?!i ? 
*«Nlg-C*o*:. (1/2) Vc cBS"/!/- 

[0 10 8] *«9iOi|£»fME**lI*, =* > * 

10 Xx/*, ^'jy^fi., y^fALSIf^, £tw 

"Tt&T% L*fcrt«flMfc*^tfre*4fca, ftrH»«2J 
[0 10 9] 

[oiio] (it i oxtfcJftR) ■ i w\ i 

[0 111] ^y^fAli, #ao«#ftL3a*fir-5 v 
Ooyn-b-^i it, Z<D-?4 ^U7 p n-t7t 1 1 
(BUS) l 4^«a$fty-*of2«**TT>F 
W «tt**fr8Ett i£B 1 2 k , vOn^^tll 
HBUS1 4^««$ftttffi«#fc<O^-***0JR») 
30 Srfl^ 3 t*^»jaSii-CV^ 0 

[0 112] *HMBftR(±. *«9JO#**IE«3g« 
(F R AM) £n > fcTi-^ y^fAi:»«L/:«-C* 

[0 1 13] 112 14, *»iCfflv^:FRAMOi 

fffiiIISS:^LTV^ 0 (22 (a) Hi5V>T. BL«±tfy 
MSI. P Ll±7U- hWM. WLiji±<7- KigSL SNij 

40 f oy- h S i fit (i/n 7 ^i^*/Tto Ql 
-Q4I4. ^'J-t^^yy^^^to ii^O^-v 

A'y^7-^i:A^7-^ WSn^tt/cC f l-c 

[0 1 14] Vtd£<DFR AM<D 1 'j«t;Hi, fi£ 

*DRAMoM^±ot;v h 7 > t&mmfc* 

I^^^y^ i:*afe?iJ«aLr. i<o<o 
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flwtL-c, "o" , "i" mmiz, q 

1 t C f 1 , Q2hCf 2, Q4tCf 4 (iST\ ^ ^ 
[0 115] fit, c:tt^4ffi(7)^^ 1 J-t^«*it^JS 

^'jrn7 *0-38fi. 4r;u-/l/-MffiPLt:St^ 

ihLT, r-9<Dm&&L/W£&&Zft n bfv M&B 
[0 1 1 6] 02 (a) -e«i, £*53\ £*7>t\ 211 10 

;HJ, "0" , "1" 0 2liOT , -^SriE«i-^<7>Uffl 

[0 117] **ifiJgS^FRAM^l&f^*8lWi-&o 
X* > K'<>f KSIWL 00-03, 10-13 

\± "H".U^W:lti5^ /n-^SKSBSO, 1 

^/*v?OM3§t^ K^t/^y^ <hiiE?iJg^^ti^-tr^ 20 
h ^ > vX 9tz X ^lEStWUv a - h [BJ^fii:^ 
& 0 £0xJf, Q3, c f 30-fc;i/^i3v^T(±. -te^y- 
KSN03, SN02**|t|— SffiUftoTv^o 
[0 118] ^DRAMOft^-Cli, *«JS; 

yc^eu KiSV^Tti. KSN-yu-h P Lorn 

§ iiA.^^ffi^-rSj t U L 4 ^ <h miWi%^ ask 

H«*«f0fflL"CV^ o BP*), llMBBIl 7 4 (b) T-s 30 
"1" f-^li99»fPr*jfoB^ "0" 

[0 119] ^tO-tiM- KSNOO-0 

3, 10-13ti. X ? > K^M^ti-ZU- h (PL) Sffi 

tHCiiiomo x*>K/^*> PLUfi^ (1/ 

£fctf>, fctU^^^yX^pna^'J-^t 40 

[0 12 0] Sfc. WDRAM^DRAM^e- KSr 
JfoFR AMCJt^, ^h7>W^*7 Ft7f 
aw**& < t" i iv^ 0 ,1ft t J, h7>yX^^M^g 

t^<TU^o ffif^FRAM^-K^FRAM 

h 7 > y x ^ ^^L t4:;W 50 
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SKO-feJ!/ h 7 >y^ ^^(7)B$ON Ltv^/:i!)Fa1S^ 
[0 12 1] S<bK. *M»ONLtv^iki:J: 

0NLtv^-t;i/F7>yX^ t; «£ 45£SIWtMf 
fil±T*4a lO^S^ONLTv^Cltli, f£#-te 

§§t£-Clilft£P*Cl kmio 

[0122] z<dx n u****»"Ctt, ee*^nrfiB-c 

£>o£, (1/2) V c c h«ttH5e#5**#/BL"C 

£££ 0 ifc, •fe^h7>y^5'<7)*7 ht7fS^ 

ffi«Sft4rv\, 

[0 12 3] m^lt^ML-CV^c-fe^O^tt^ 
loiS^ifx.i 0 Wit If, 12 (a) + 0^0 
^^'J7*D7 ? <D 4 )\s&Jil<?> o yiz-MSPL 
*^21BB. tfy h^B L^*b 3ffliO-b;U (Q3, C 
f 3) ^i«t^^^#i^o -it*. 12 (b) 
^o if, ( Q 3 , C f u 3) 07 r /aWL 

024- "H" frh " L " U ^JHC TH\ -fe^WVyX^ 
Q30^0N^bOFFtSt:t^)o *v*"e, SlRL/c 
^M„7*n y ^ <0 ;y ? SJ?*ftB S 0 £^ " L '! ^ h 

"H" U^Wlitf, Iffif7>y^^Q0^OFF 

[0124] -t&tmmmm^ -fv- ntPL* 

bliS, 3ffl§, 4ffliO"tr;V h7>yX^Q4, 
2, liiON«S"C, 2fflBOSiRL£-fe;v h v> 
^Q3liOFF^T-**75^. aiRStLTt^-tU-fe^ 
oMt*^^^ 9 v^C f 3£>-3g!i:/U- MSP L 

lMt^y^Q3CWt^)o 

[0 1 2 5] BP*>, M^£iiL/$§^^B#{i. ;oio 
^)^'jyn7^ ? , V£*<D 1 h7>y^^ ( i?s^m 
ft:^r^/N°v 1 1BO-t;mWcBL. 7n -^fi 

a, a&^co (i/2) vc cisri/- hTj^:, ov-vc 
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c mmttto tr *> h t wj^i- * o 

[0 12 6] (1/2) V c cBSP LMt'f^ 

VH^'Jft-y LTi3< ^^gl (Cf 30g 
ft) KJt^T, ifyHlgiCbii**v^*, 
M-v^v^Cf 30Mgt:(t IJUB LIE- P Ll 
GE= (-1/2) V c c *>*EE4*epJn S #i, IMBH 1 7 4 

(b) tlH, "1" T'-^ttB^*^C^Uj3 t SR 
te*#oT#i&U "0" r-9l±D*frbC£AZfrm 

[01271 iot, " 1 " f-^tlHLtli, Ps + 

-CI4, P s - P r frofflf^B L i:K*Hi S <i-& 0 BL 
****i--#*>#J!RB L^Ps 5frO«Wrt*R*ffi $ 
»^£H*0«ffi/ilt±*fTi3< "1" r'-^teP 
s+Pr-Ps = Pr, "0"7-^(iPs-Pr-P 
S= _P rOmfflf36*«*tBL*#U«tt**»»*i-*o 
fit, ^fL^-b>XT>-/-C±@ipsLT, "1" -r- ? 
B#(4 B L V c c , " 0 " T- 9 R$14 B L si* V s s <h & 

[0128] COi:^ "0" r'-^fiC^net »K 

"1" 7~-*(4C,£^£>D, AijfrSRteLTTCfcK 
£o rny^lMBSOS: "H" "L" 

U^^UTIf, MF7VyX^Q0*OFFL, IK 
"L" 7><b "H" U^iWCSft, Jg 
«?-b;i/ (Q3, Cf 3) oa»«fl^*><5/*<&MJH(i 
->3-^^ "1" T'-^ttAjS^fcBjSUgiiK 

"0" f-^liC^^DSCl^c 

[0 12 9] ^^-VSlRB#(7)f^mL/#S^B*tC^ 

v^r, yiz-nspLa^mi, 3fflg, 4fsg^> 

^I^^^'J -t.iV (Q 4 <h C f 4 , Q2^Cf 2, Q 
ltCf 1) (4, ■fe^h7>v^^**ONtt3B"C3fi»« 

14, "t^*l?iJS«ltv^t:t^f,t\ i£5!l««Hr^ 

ffi*ONANDI-fe^J: -9 i/n y * T * 4: * fi & 
<, ^4? *4rX^BTfg£ft£ 0 
[0 13 0] 13 3 14, H2 0H»*«**S-r*fcAtf> 
Hr;u«j£-C&*K (a) (b) HBrffiHt?* 

[0131] tfrmikt Ltli, -b;!/ h 7>vX^y 
- h«*«/hani-+ffi (F) -c»j*-c*. J£iWf^^ 
^^JBdccor^x-f rffi«S:«/hinx^-j* (F) 

1 IBco-fc;v-9->r XI4 
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2 FX 2 F = 4 F 2 

[0 13 2] #-b/uy- K(4, 3 FX 1 Ft>fX-C* 
>K 2 oO-feJW - K S NOti iiSF x F 

SP L14 3 F*Bt?, 7- K«*faKSI##«fS*i& 0 4 

( 1 0 Fx 2 F) /4 = 5F 2 

10 [0 133] ■fe^h7>y^^li, pSS^Iip^x 

MrSMt. r- ^ •r-MH^ir aietwctt (n- -c 

Uv^) -t;^7>y^^OV-^tI, 
>«**±K±H\ ^^rt— 7^m^£3^fri;te* J r 
;^ e v?^OT^$mS> ^ 
±«lIi:Ltv^ 0 (Q3, Cf 

3) 14, SN03fl**T»*E. S N02ffljy6 ? ±g&mffii: 4 

20 [0134] £ ^-e, ^sk^ht. a 

& D ^'J7*n7^g07 p l/-MIPLIi, SN02, 

s noo^ t B-o±atiE»iffl^t g i § f* tf *«dra 

<, ^FRAMllJt^t^yn-feX^n^ hit 14 ft 

ftjo, ±«B*«i:T«*S<Oti:«S:a£x.*. pMO 
S-fe^ h 7 > i?7,9 Kirh, S 0 I Tif#t1-&-t: 

& O 

[0 13 5] DR AM<7)7- KJM&SrA 1 u E«ftT- 
30 £fi**> (snap) 1rZ>±n\z, fi£*FRAMttWLWjE 
?T^iioItg"e*^^\ C<D<h £t£*F R AM-fe;W4, W 
L^fflOfrZP Ltftbhtzib, :OAl^CuEHtPL6 

14. PL«4-auL*-ft<. dO«4fr-C4?L***tf;»r 
fitf, 1 f(7)A 1 Z(iC uEHtWL t P L<7)MJ 
JT%i-*-i:* f isrffikft»). P Llgffijyj^^iifflLr 
PLORClili*«i:I*ti*o 
[0 13 6] 114(4, H2 0E»«jaSr*ai"-6fc*0 
glj04r^«ffiT'*»). (a) I4TBH, (b) {4^®[U 
40 -C** 0 rfLli,--tJVh7>y^^fM^ a»«fr^r 

[0 13 7] #-tr;u/- K14, 3 Fx 1 Ft^fXt** 
*K ■fe^/-KSNt-fe;M-KSN©X^*Si4Fx 
F CSKI*^r t / ^ y ^ S it o — yj. ^U- h 
m«P LI4 3 FipST% 7- K»*f6]U3i*#tf&ii-6o 
BLMiC, 3S*mfli:*^/<y^S:Jg«-r*fc*. B 

50 
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[0138] X-oX Z(nmx~{*. BL^-T3> (B L t 
1 flfi 

2FX2F = 4F 2 

( 1 1 Fx 2 F) /4 = 5. 5 F 2 

-C»*U«*+ftlf. 5F 2 ^-fXuiSfttt^o 

[0 139] ST. Z<7)± fcSS£0«i£OFRAM* 
fflv>fcH 1 On > tf a - * yXf ACiD^tli, -k<DX 

[0 14 0] a&ca^J:^:, **«BU«lOFRAM 

tf'i-2<mm*j$Lh-r, mmmt&x~£z>o 4 

*HSHF*8t<OF R AMUiS^-Cti. ^DRAMt|5)i 
[0 14 1] i/c, 'J7b7yaT^/:*> *5i:, 

*fc*/±E»J < , *a»ft, 

[0 14 2] S£*OFRAM(i, f- ^fS«F^>Ha**H 

L^tAyu- ne»*ai«fflu/:»^ shafts** 

L> ±E*4*>3fi-C\ *flfffl«*"Cl&M»«*i:7!sa 
«ifEfc5*i*&3 >ea-^vxt A^^^f>^^n 

[0 143] :OJ:^:, fi£5fe<7>F RAMT'USffli 

^mSL/:ii<7)F R AMiffl^: ^T^TS? 
AT'ti. RAM, ROM, ^«%tfc^U0 3«3S£jg 
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4/:*. Bl 1 tc^i-J: -5 $WSOFRAM$- 

fc. &*ODRAM£I^«£i&ft* bf- K*X9li~«*: 
3p»MtL*4, fOi SDR AMti^i^) 

[0144] (SS 2 OHifcJ&S) m 5 IS, *%W<7>^ 2 

10 flF-t£#LT. -tO#Lv^SlW«i«B&i-* 0 

[0 1 4 5] ***JK»-C(i, 0 1O»j£KSDx.TFR 
AM 1 2 $:Wt4/:i60n >hn-7l5 Srl3:tt"CV^ 
*o i*)*#B»:tt, FRAM12li3>fo- 7 12 
^^LTBUS 1 4toi^otv^ 0 
[0 14 6] 4fj!t*ott, 5fe60^1 <0fl 

[0147] (»3oiafijB«) me it. **9§*>*3 

»-^Sr#LT. -?-ol¥Lv>gi^(i«B&i-^ 0 
[0 14 8] *|£J6J&!BW*. &<7)&2<DUtmn£&* 
4j£(±, FRAM12OI/0#18v^fABUSl 
4 tiS^SftT^&^-tN :^)J;^:yX7AKiig 

[0 14 9 ] # ctVj: 0 fcjfjfc^*^ r *> ; ft 1 <»%Wfo 

hn-?i5M\ V 7 1/7 yj.«l«!«-i-0«*!IItt«r« 

[0150] (» 4 <n%mnm) m 1 1±. *5&w*>ft 4 

COHJSfi IZfll t> £ n > tf a - 9 v * f - A Og^fll®; £ 

^tyny^it^^o iis, in 1 tra— »5Hi"i*ra— 

[0 15 1] **ifcJMR-Cl±, HlOfllJft^ftlx.-CRA 
Ml 6 SrttitTV^o «t ^ffcWUli, BUS14CR 
AM 1 6^1?ntv^ 0 

[0 15 2] :oJ:9iSI-c*ot4, ftloHJftjg 

40 1 6 *>«fllL-Ci5»K FR AM 1 2 H#SlRx.llScH»J 
R**A»K RAM«I^§^, R AM di Lt^ii S 
RAM^lSlDRAMf^v^^Cigffl-C^o 
[0 15 3] (|5<0»|) H8<*, *«MOJB5 

[o 1 5 4] ^nmfimxtz, eii<ds^u»px.tro 

M 1 7 SrfS:lt-CV*& 0 J: i)*ft:69Uli, BUS 14i:R 
OM 1 7**SjR3*i-CV*&o 
50 [0 15 5] :w»i**t*ott, ^lOgil 
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-^ROMl 7 liteffiLXi5< ZtlZi*). In^h 

[0 15 6] (Iff 6<OHJfcffJiD @9t±, ^^<7)^6 
<r>%&BWi \,~fet>Z>-3 y \£ p. - 9 is *t A <0^£«l& * 
^t7n-/?lt*5o 12 1 i|B]-gl$35-Ut±|B]- 

[0157] *nmm-cu. mKom^-ua^xRA 

Ml 6 £ R OM 1 7 SriSttTv^o £ *) B 
US 1 4 (-RAMI 6WROM1 7 a*8M*S*LTv* 

& o 

[0 15 8] C<0<£ ? 4*flc"C*oTt. m 1 <0%W& 
»i:RAM16iaiLt^4:t^ FRAM12 
R A Mi: It^aSRAM^SDRAMf^fflv^^ 

^Of-^ROMi: 1 7 AtLT^^f£^x Mfcrt*ti 

[0159] mi oftnasm h i o 

7<0|l«J&S*Uff*>& ic*- K^**«*«r^i-«S: 

[0 160] CO I C*- Kt±, FRAM2 1 £f&«L 
/:ICf77°22^IC^- K*#2 0 ±i:Rl ITS 

[0 16 1] *HifiJK!Rli, *«WO**#E«ai 
(FRAM) t I C*- KU*«Lfc«l"C**o *fE* 
J&gi:fflv^:FRAM(Offaiii 1 ^HMJ&»t?R9I L 

[0 16 2] :<7)J:^:*IWFRAM4}?fL^I 

3R-CS4o a* I C*- K-CC±. tB*R**>fc** IC 
f7^>fX^2 5mm 2 BLhiS^tt k * ft"C£ 1} . 

[0 16 3] ifc, IC*-KtiifSM, i^M^ 

«rf£«4, 5. 6. 7^Iftt\ ttHfel^±Sr«i**^4: 

liSSAM^liSO F F5$C*I ^ ^ A 
S'f LTv^:t)\ ijlsoaidak lt. ^ififf^r*iic: 

I C*- K*>rt- KJfA&U ic* 

[0164] (« 8 oitjs«S8) b i it*. *&w<om 
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[0 16 5] C<DvXx-Mi. m\$L7*-9*\'ft'$-Z>tz 
^^CCDftffiS, CMOS-tr >^^OMftA^^fi3 
lk. A^^tt^SftT'-^^SSi-^T'-^JESI^e 
3 2 k. E«Sn/:Mf - ^ iEttt & F R AM 3 3 
k. S«?ixfcH«7'-^«:ai*Xl±li«T'-^*A* 

k. cnP>iftat*^yXfABUS3 6t*'b 

io [0166] ttw&n\t* *«ww*i#iettiii 

(FRAM) tfy^^>7^fy^i^'ft^>7 

o t* v 9 ;v li f £ W 0 & <^ v * f - k JS « L « "C * 
ho $SIiSi:ffl^/:F R AMO^Ii^ 1 ^SSi 

[0 16 7] J: ^ i:*?|^F R AM*fflv^:f y 

^OFRAM^fflv^ ZtX'^y 7t|OR AM^^I 

[0 16 8] (^9 0«1§S) HI 2 14. *8«<0* 

[0 16 9] ZOvX-fAii. 7*-* S:fE1t1" 
30 fi&i^FRAM4 3t. - tth<D F R AM 4 3 k ^SB 

4 1 k. FRAM4 3&0 f Am*««4 1 kOlBHEH 
> hn-7 4 2 k. vXxABUS44k^<b 

[0 17 0] extras a, ^m<o^mmm^m 

(FRAM) i^^V^-K^-Kf^^^il^ 
Hfflv^FRAMOffSmitl 1 OHlfcJBffl-eBlWLfca 
40 [0 17 1] :(OJ:?i:$^FRAM«:fflv^:^ 

«tHo s&u. miss 4 . soss-c. «a-efim 

k LT5flJJHL*:»£\ /^7f 

3£<~C££ 0 ^^t^. ny hu-7tECCiWtoIt6 
k^^>o 

[0172] (* 1 0 OH»»8) m 1 3 i±> 
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Styn7^B-C**o 4i5. a 1 2 S5j^H«im 

[0 17 31 *^90tttiltS«: 

FRAM4 3*AH5JSI4 lUlMtl, 
n>hn-^42£BUS44 t I4®3: LTlSet*: w £ 

[0174] (111 (OlW) H 1 4 14. *&W<D 

mi i <o t $kmftmiz%t>%>* ~>*7^<7>s*fg/s;£ 

/Ttrn-^iT*-6o HI 2 ilBj-SB^**^ 

[0 17 5] **tt»JSR^»9<0||«JKffi4:*4:&.« 
(4. n>FD-7 4 2 *«HfrU Affi*fSB4 1 t F R 
AM 4 3 t^f/WMt^^'J yXfA^iaifc: 

[0176] «tiotk »9 tf>H*6JF2 

[0177] (HI 2 OXJfcSSR) H 1 5 (4, 

lows] ^covx-fAii, ^m^mn^min^tz 

ttXD-Tj ^nyn^7tnrS (MPU) 5 1fc, f- 
*OE1t£tT ^:MFR AM5 2 <h£, [BJ-^^y± 
t:$SLtfS^ntv^ 0 ICt'FRAM5 2li, M 
PU5 lCOT^^nrr-hV^'Jt LTttffl^ttTv^ 

[0179] ^mm\l7 ^m^mmmmm 

(F R AM) iMPUfOyXf^LSIrtSi:ff*L 

[0 18 0] J: ^ t:*^<0F R AM4*illtL/:v 
>f ^n^yffv -/UiJV^rJi. FR AMUEttS 

[oi8i] ttz. m\<F>%M%mx~mn^tzmwtm 
ft**«*4MPu**HEa-e**o mpu(4, m 

i F R AMIia«tl4^#, lfflEtS 6 coSfi 

^^eUSrffH-CS-So ifc, fl»E*7(oas-e, MPU 

[0182] (113 <D%Wtm) Hl6lt 
iffific^trnv^iti^o HIl 5<hf*]- 
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[0 18 3] **tt«»***0*l 2^>«lfe»ffij:llft 
&,£I4, F R AM5 2 MPU5 lO^/X h7^y 

coiotc, FRAM5 2 SrMPU 5 1 <D<{ >X h 7 ^ v 
3 >.^t7ya^'Jt LXmWL-fZZtlZX »9, >F 

[0 18 4] ttz. mi<r>%mBmxmmLtzmum 

10 1 > 2<OSfi"C\ 3>/<nt*§i^>Xh7^y 
3 > ■ ^ryy^Stt^o If^FRA 
M7M >x h ^ * v 3 > • ^r-v-y y^^I^x.^1/: 

ffiE*4, 5 0lfit, StatfiiBMJSrMPU 

#nat?s-6o mpu(4, «i*«*3»**iiru*s 

<Sfit\ i t fc^'J 7 1/ 7 y a^M4F R AM 
I4f!tt-C£fcv>7^ HJEm6 0SfiT% S5iStf)MPUT 

*»JS:SitT*Ho ifc, mrE»7^ss-e, Mpuo 
[0185] (ii4 <7>mmmm) ii7(i, *%w<d 

mi 4<7)»St:i^^)70n7 p n-t7tf 77^(0 
I$M*ft7'D7^i-C*l)o SrJs, H15£|B]— 

-So 

[0186] ^njfij^ffi^o^ 1 2<DmmMmtm% 

* * |4> FRAM5 2 MPU 5 1 9 2 ^Cf- f 

-Ci4, l^^fr/a^LtSRAMlO^ 
30 -t'J 5 3 ipKv;^ 0 . ; ;.:T%.l *2>.^r * 

■r/ai:$?SflOFRAMtLtffl^t6a^U MP 
U+ffl^FRAMtlt, tttOlfttffl^r^ 

[0187] FR AM5 2 £MPU 5 1 <D 

2'kr-9* \ -r/a^'Ji: LTj§«1-& £ i: U J: 

[0 18 8] 4fc, »l^>«6»»-C»WLfcl»E* 
1> 2<7)gffiT\ 3>/^ht*§i^f-^^7y 
40 a^Itt^c £<bC, ItOFRAMtf-^ + t 
r>aOtS»iHfc»^ fiAOfc*K*ttf|MP 
U«±*a-e4*-3fc**tJE»4, 5 0SfiT\ iSil-C® 

sftJ^MPu^it^o m p u i4. mm 
mA^nr^** <*ar, tTttt*o'j7i/7yjL 

«I4FRAMIizlft^4v^ fE*6 0lfi 

r% ssaoMPUt^, Hlt^{|^47 , -^^t7«> 

i^'JiffHt^o fflE*7 0iftt\ MP 

U^O^v*;v£M*<b<7)y* ^ Xut5S< Ti &o 
[0189] (115 tof&tmm m l 8 (4*%^<7>IS 
50 1 5^HMSU»3b^y^f A LSIf 7 :/<o&#1» 
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[0 1 9 0] :(7)y^f Ali, &m<D^W%M*?T7fz 
tiXDVity ^ SB 6 1 r*-*"oieit£fr ifc^FR 

& o 

[0 19 1] *HJfc®S!l4, *f£^*«#i£1t£E» 
(FRAM) i-/XtA L S I rtSI5l-SIELit«a|-C* 

[0 19 2] dcoi 3 Id^S^WF R AMfcitKLZ-v 
Xt-AL S I -f-y yiCiJV^T(i, 8 1 <D%Wtmx-^M 

■C, 84, 85, ^6WSST% iSil, fiffiR**. » 
«S5ia«%l-aiE-CS4fc*, yxf A L S I (OVtmtf 

[0 19 3] (81 6<D^mfm) HI 9 It. *&m<D 

8 1 6 iDmm&mi~&*>zmmmw.L sif^ ^oi* 

[0 19 4] ^©y^fili, ^aoiiftfita^ff T 
[0 19 5] *««B£lR(i* *««<^S#KttS« 

(fram) tHumaLs irt«uis«Lfc«-e* 

[0 19 6] :<OJ: ^ i:*5S^OF R AM«rrI«ELfcil 

ft^SL s i *v7iz&^xit, mi<ommfmxmm 

^v^Kt^A, l^tHL^^o ifc. WIS* 
7^)Iflt, fit 4 Xcavs 
[0197] (117 OltJfeBffi) 12011, *^60 

[0 19 8] ^(OyXf Ali, SfcaSISiSIKSrtTTia 

&ODy7^8 1 ^ #Oy 7 ^nB8 1 KfcK&LfcF 

RAM8 2<h£, m-Tv ^±{zmVLLXm^fiX^ 

[0 19 9] #ft*BSili* $^OFRAM*ny7 
? oJ^L S I * oim<Otztb<Dji**) t LTJ*K 

-2) o 

[0200] FPD, FPGA, Ha?H n<r>l$m$L °ThE 
ft (Reconfigurable) n ->* y y" HT'li, ^»MTvh$v> 

f), ^^(OFRAMIi, mjf£8l, i2(Olfif, 15: 
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mmx-±-%m.iti>^ifex-, 84, 85, *6«>ifi-c, 
tt& e*H»*a, ««»ia«i«»-aiB-cs4fc», ft 

L> i fc*fK8 8 WlfiT-ON/O FFCJ**> 

[0 2 0 1] ft&, *»Il©Dy"; y-nTScL S I U 
io^TIi, FR AM 1 mffilZi tif}Xi>BL^L. 0 2 0 

10 [0 2 0 2] (8 1 8 <D-gffi.Mm m 2 1 (i, #S&9§0 
Dll 8<O*ifef^^^*>S^3>tfi-^->^rA<0 

[0 2 0 3] :o-/xtai±> ^acorfcftjaLa^lf 
-f ?oyD-t7t (MP USO'n > h : tlTMP 

9 <?)\t)iftn fc6«AJSS9 2t, MPU 9 1 U« 

3t, 9 3 U«ttSil^r>x-*-9 4 fc, 

MPU 9 urSa^^R^nWRSrSE^-riLCD^O 
20 S^$f§9 5 MP U 9 1 \zmm2tl7 , -9m?te* 
1ttFRAM9 6 tfr^mi&Ztit^Zo 
[0 2 0 4] aS$fiS9 3(±»flf*jg*-Cfflv^*t4* 

§4o £f>tc, A**S9 2 4; LTI±, ? 

[0 2 0 5] #*lfcJBJB!l±, *S&H!0**flE5E««tI 
(FRAM) *lffi3/t-a-?y/fAi:fiL^ 
30 -C**. #||;fe®ffiUfflv>JtFRAM<0iMffiUi:8l OH 

[0 2 0 6] i^iTi:, *%iWFRAM*SKLfc 

ai^ n v fcf a - 9 : -> * f - a & v> t i± , 8 1 ^ -mmm 
x~®mLtzM%zm i, 8 2oa£-e, ^-t'js^&BSt 
-e^:#Sib* J ortl-c*, 84, 85, ^6flist-, jg&il 

(caii&-e**o frta8 7 loafiT-, fy^i-;^ 
40 N/oFF<75'j;**">*fciiv> 0 Sot, ae^tcftv^ 

[0 2 0 7] y.±l±, #5&9!OFRAM*fflv»fc#tt-> 

[0 2 0 8] (8 1 9 W^ifi®®) m 2 2 «±, 
8 1 9 OHifcjBaS F R AM<73*^ffi^**-f ^ 

flna»H-e**o mFifi[H2 1 (onffi&mtm 

ftS*«i, 1 o»^'J rn y ^rtc0iI?iJ«^O-lrJUS: 
50 *l2 2<0 21g<75 81@(-^!gL/-.*;T-^)4o 
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[0 2 0 9] IS^ONA NDI-b^tli, -fe^OlJljft 

$k*£ LX¥ y F»Sit*lii:fi«t^o it 

1/n (n«±it9lJ««S») i:fi«t?i, nO»£ii^L 

fz£>. is ?<o®tt*ttm~&jL*< 4 

£o Sot, Ci<73-b;i/S|5<OliSn*J±, ^i^7>yX^ 
iK^J««lft«:B2 2<Oi^:8(:Ltt, 1 6 <h L 
[0 2 11] !S9iJ«jR»*i«^LfcB#orajB<i. f^ffi 

LB#p B i/#sii^ra^pga-e*-&^ im<o h y>>' 

(O&mm***'* is 3 0 f F t Ltt, 1 S 

a/:*)ORC^a=13kX30f = 0. 4ns. 4 
gt* 1 . 6ns, 8gt3. 2 n s XhZ> Q il#> Sc<^ 
ffiL«F^7-K» (a^D-^lRW ©18^5 n 
s-10nst^^:t 7-*W»£&«fcB$Hj&*2 0 
ns-3 0nst*4:ti:#x.-5t, _Lfe<7) R C B#te 

[0212] a#j««L*:S£\ 

^S«?*ftOili£^5-n s-lOnst, ■fert' h v > v * 
<00N8ffi[:J:4RC«F5EftJ: ■) 1 itfcJBLL** W!C* 

[0 2 13] $IIff^(7)«J:^:8eglO^-Xt 

(18FX2F) /8 = 4. 5 F 2 

(19FX2F) /8 = 4. 7 5 F 2 

[0214] (g20 OHi&jBJEt) 12 2 3 l±. Mi^) 
120 Ofl^gtU^fr* F RAMOl$M*7Fff 

[0 2 15] **«i»aiU*v^ri±, «HBH2tf)flMcU 
Mh7>yX^^^9 lSiajJDLTV^-6 0 |WJ — -b;UT 
U>fOB«LfcVf v FSBL t/BLittt LXs 4r > 

tgj££££ 0 ^Rh7>v**C0~;fr£D* <f ^ (Depl 
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etion ) h7>'/X^ S: E ^ "f 7" (Enhancement 
) F7>yX^:iti3<^^(:J:^ -^Ifa 
v > v X ? (iM/n y iift^ro N LT£ 

•3, fiMi:y3-FLTt^SS^(Wo io 

[0216] X *) JMfcfftdfi. 2 o^M h v > * 
^^LT/BLCo^W^'jrn-^ii, /BLl 

10 ^^^MF v>>**-C<fc& 0 W«U, 2o<OSiR 
h 7>y^^^LTBLii:o4M>^U "/n y 9 
\±, BLWD^^(7)SiPvF7>yX^, ^'J 

[0 2 1 7] mi-lX. m*<Oi£1g:<D* (Q 5, 

C f 5) *«£"*#x.*o :ot^ WL02£ 

"H" **<b "L" U^;vtzT»f, SIR:/n -y ^$&B S00 
<0A£ " L ** frh "H" u^wiJitf&o t^t, /B 

20 ««§<7)S £T-*>*K Sot/B L1HO*-fe;!/7'-^*nJI! 
^$££ft£o B Lf!Ji#HRlfy Hit LX, y*-)i> 

[0218] fiU 7t-;Pf7 KBLM^t^L 
MKJi^^^'i/ny (Q6, Cf 6) W-fe 

^h7>yX^Q6^7^f -r^^OFFt:^^ S 
N103 (iFLf:y3-F LtPL^tfi.f^ SN 

100-102 |WJ±&-fe;i, h 7 > 3 - h Hi b'ffll 

SN 100-102 OMtt^Hp ng^'i- 
30 ^*OU-^«***»^t"*^,v.SN103 CWU, S 
N 100-102 (Dm&tfTW, *fL*o 

[0 2 19] Ltf»L«**fc-Ora*Ili, 34»**^^V 
t&*t *-f * rttgi:(0*H4L, If(0DRAMfo^ 

'J Xli, Wc±T (tRASmax) it 1 

0^ s £\<^m%W$>*). IfODRAMf^'J y 
l/'r>aW (tREFmax : 6 4Mtf > FDRAM 
T'64ms) ^HJt^Sv^-*!), »J - * * ^ y * «i#1[t 
t:«<t§H«4K fip*,. r^f--f rB*IB»Ti:Rll» 

40 i:, x^7^*jB*SUi, tRAS, tCEfo^^ 

[0 2 2 0] ^IliSff^Uiset^FR AM<O^F R A 
MiiJt^T^KWiJlvMi, ffi*OFRAMIi, 

^*!>, U7l/7yiWSt4r-6:tr-ft-5o £ hlZ^ 
7*-;v 7 v 7 KBLM/ii:, T ^ f- >f -r^Pfl/itt— SB 
50 -tiM'7o-f^ >^(l^^>7!;^ C<7)Bf0litir-A^ 



37 

fz#>fflm%^t>rtx$>2> 0 

[0 2 2 1 ] 12 4 ti> 12 3 O 115^**: 
#<0*^«l£-C&>K (a) (i P L ^-^O fcf *y h & 
T-<7)¥ffil, ( b ) (i-^O t: u/ h |£n > 

Xhh» t5f£13 UJt-<, l$rn 7 ^S^^ ? iiSD^ 
tltz&t^ D9 4-fm + *:*)\"i*>i£X (DC I) O 

[0222] 12 5fi, 12 3 OH»***XS-r*fc 
a6<0!3ljO*;v«f£-C$>»)> (a) li P L ^*>— JgO tf y 
m^** h i-cco^pffii, (b) li-JSoif * h» 

[0 2 2 3] *>S:<fclC. 7t~^f7KBLi:i3V>tj) 
8SO^-Xt{i, 112 4<*)tfy h^f*f^»9 •feil'tN m 

(2 0 FX 2 F) /8 = 5F 2 
EI 2 5 <0\£v h»ifcft»}-fe;^ 
(21FX2F) /8 = 5. 2 5 F 2 

[0 2 2 4] lfflEB2 3Ui3V*T, D^^f^F7>y 
x*£fflv*1*t::. 12 6 ti^i-J: o t'. :OF7'/y7 

»«Utftv»o 126 (a) (iBS0fHJ£7 

^-^Kh7>y^Mkl«^*L, 12 6 (b) 
IJB S 1 1904:7 -f K h 7 > Mfc L*:*^*^ 

[0225] Sfc, 127 (a) tc, * hu 

2 7 (b) (I^i" J: 3 (1, BL^3>&£ig^LT*J- 
JiLttA^o D^>f^h7>yX^^fflv^:4|A 
D * >f 7° h 7 > y^^ ? B L 3 >S0t-*44r;vyn 
7^S^ ^rn-yH^otj), D^-y^h 
7>yX^(Of ^*Jl/W£giSi^B Lilt LT1 
x.. BLfl^Ki^o -^HS*, 12 6. II 2 7 
O^^DHy^'/y^^ £fljffl L & 
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[0 2 2 6] (121 <n%W&m 1 2 8 li, *&W<D 

X$>2> 0 Ztlit^ > ^ 'J -t ^ 7 1/ y 

-to 

[0 2 2 7] 128 (a) \± % * - 7"> B L 

10 [0 2 2 8] 12 8 (b) li, 7 t-;i/f 7 KBLfllffi 
SAii. # t i fi^-Srf-^K^aiLBt, £60*^7 

[0 2 2 9] 12 0B8Hi3V^ ! l), 2-t)l>$: 1 If 7 h 
7-^i:Lt, BLfflfltc "1" ( "0" ) 7-9*% 

/BL«Ui!6<0 "0" ("1") f-^t<^ 
li-fjxl^ 12 8 (b) Oi^U. SMEKIiH2 9K* 

20 5 0 4r;HJ- >fX&{£3ft<7>8 F 2 ^^4 F 2 <0 

[0230] 128 (c) (i. tf7 h^BLt-ir>/;7 
2. 12 3^My7^Wl«fflr-^ 0 

[0231] (^22 (D%mnm) B3on, 

122 OXtt^ffiiCff t»4 F R AM<omB&«j££^1-r 

30 O7 7ir^^ 0 i^ti, 12, 12 z<n>%m& 

[0 2 3 2] 13 0 (a) U^v^T, loO-t;l/7 1/>f 
7 + D77S^>X7>7'7'D7^(i, 7-K*a*fnHc 
IS^O^r^n y ^U7>#J^tL4o fit, ^t//n 
•y SiS^O^yrn y * j&vMi. 1 ®(7)^7*-7*n 

Ofcafr. d S:«**UfliLT^*^ PL^ (1/2) 

40 V c c a^Mtii, 'j7l/7ya«S^> tr 
^t:t7'7'n7^^L S1£2-££*7Agc£S 

^m^(OX\ (l/2)VccPLSSKT*i +5?-^ 

x. mmmma&mxzzo 

[0233] ^^>t^, 130 (b) (DXnlZ^ (1/2) V 
ccPLS^*^ f-^^a*t!H/:v>*7A 
(/BL 1, BL 1) Olf *> FS^^Vs sC^Jf 

50 (l/^Vccl^Vft-yLTiS^ -tyX7>ySi 
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*>> A-CJi, If y h^i: P Lrt ? (1/2) V c c 

[0 2 3 4] (l/2)VccPLISOS 
£\ f-^PtlHb^7A (/BL, BL) 

T^IM^S-^ fft^rt^AS: (1/2) V c c Jiyj^* 

A£ltfMW«Tfifci:i&o ifcHSM^ OV^bVcc 10 
itMS^PLBI^fk tf y V c c 

act *>isrflg-C**o 
[0 2 3 5] (j:0»U«ftHW Iu!£02. 
0 2 3, 0 2 8. 0 2 9, 1130 ^HJSff^Ofif^OT 
Sr. I3K 132, [133 LT3i9§ LT j3 < 0 

I^li, i23^Q5, C f 5<n*)]s$:m$lLt2m& 
t:*Ctv^ 0 03 K 0 3 2(4. (1/2) V c cSteP 
LO^*/TL, ffc**>i&ffrWB3 1 k03 2T-»* 

H33liOV-VccP Ltefifj^O^S: 20 

[0 2 3 6] 0 3 1 CIj3V*Tl4, fcf -y M&/B L, B L 
^Vss^'Jft-ytat^^ WL02£ " H " ?4*£> 

" L ** CU ■feJVh7>yX^Q5S:0FFt:Lt> B 
S00£ "L" frb " H " -b/l/tlfy h^^^Mi" 

*o "f B L • P LHC-(l/2)Vc cOtfti« 

BL, BL^Vs s, V c c l-WISft&o fit, -b 
)\,<omm^lh&tfteZiXho Z<Dt£, /BL, BL£ 
Vs s, Vc cULfciJt, BSOOSrffli: ( " L " U 30 
L) , WL02£±tf ( ** H " CD , *:)VY?>V*9 
Q5JONCt^>o Q 5 iONll~t2>b. glbtfUi, C 
f 5 OWSB*)WffiM** 0 V<h& 0#g&***Tfcfc&o 
[0 2 3 7] B SWZNiCtztiU*Ztlk¥frL. /BL 
tBL$y3-Ht (1/2) Vc cCLt^b, #:C0T 

^B^Uix., /BL, BL*0Vt:tio 
hit, /BLtBLtya-F^ IS/BL, 
BL^OVCLtUv^L, '>3-hk0V|tS:fflB*U 

[0 2 3 8] 0 3 2O0HJI4. 0 3 1 h-g&H&*). /B 40 
L. BLi->3 - Y LTtJ^, BS00£B!i:* WL02£ 
JtH\ Q 5 £ON Ltv^o Ctl(4, 0 3 1 (4WL02£ 
±tfC f S<nn?m* v 3- h Ltv^i*, 0 3 2-Cii/ 
BL, BLW->3-H:J:*)> PL= (1/2) Vcc, / 
BL, B L = (l/2)VccT% C f 5 Ojag^^mS^Sr 
fe< Ltv^WIftio C£>»£\ BSOO^Ttf, W 
L02co±tf^JB^tipg^^v^ 0 -5-0^. /BL, BLt 

(5£V S S Uj£<h LTV^e 

[0 2 3 9] 03 3OW4. PLIil^^^to If 
7HS/BL, B L 0 VCt^U f -\--y Lt^v^t^ 50 
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WL02£T*f> BS00£-ttf£o BL = 

PL = 0VO/:A6, f r -^(±H*ffl$*Lft^ 0 P 
Llffi*0V3i^Vcci:±if*t, "1" r-9\$fr 
IRgLT, |tffS01 7 4 (b) *BjfiC*feCjfl[K» 
>K "1" t "0" i^iULCiei^Wo 
[0 2 4 0] "0" 7*-* 14, -fc>*ttf|5TN If ^ m 
^OVU^tL^h, CjflCURSn, "1" x-?(4. D 
*U#l61-*o PLJO VtZTtf^t. "0" 

^-*(4D<£U*£i&L, U 1 M f-^iiA^JlMStL 
&o ^Oft, BS00*TH\ WL02£±(f&<h, "0" 
f-^iD ( $coiit\ "1" T-?1±B&IZ&W)L. 

m&&Lffi<ovmizm2>o *<otk. tf*M(u±/BL, 

BL^/a- h LT^«b V s s UjH£ft&o 
[0241] 034. 035 * t 

*TV^o 03 4tli3^T, Vt^<DSF 2 -fc^, «g! h 

Jt«LTv^ 0 ;£%^i4, -fe;nMXiiflfc<0 4 F 2 -te;v 

ft^>^W5:(i> fi£**i^Dite-e*o^ 0 £^(~> v *- 

[0 2 4 2] *>&^U, y * XcBLtf^ tae*«E 
Ih7>yX^4 F 2 ,-6** 7 *-)Pfy KB LltiS^ 

if y 'h'mi 2»fti-*L««ia-c*&ii:** 

aWtfcWttMRLTV**** M¥7 - 9 4 5 9 7^ 
«) . ClOJft^tin^ hifif^Cio „ ; 
[0 2 4 3] NAND-fe^t7t-^f 7 KBLUt^ 

»WbrtBEU«*L-CV^3j« (ffl¥7 - 7 3 6 6 6 
^«) , 

7nx<^)7*-;i/f7 KB Lt:^:<9f#^v^ 0 
7n?*«Wjft«riISnLT, tffl^^f-^BL 
UK*UJSii4:v^J:^HL-C<), -tiWANDSSO 
fc*. rn7 ^SRHOHRy- h !>7>y^^7- 

[0 2 4 4] 03 5(4. 'fei£(DFR AM t^&mt* it 
(l/2)VccW@gyi/-^S-C, SM^Mlo 

o v - v c c icseifti- &*S;-cc4 U7U7 v ai^FSi: 
r-§^>^\ (i/2)Vcci:H5et4*A-eii 
^-f 'J 7 1/ 7 y i o/: G 
[0 2 4 5] (S5 2 3 O^Mg) 0 3 6 (4. 
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^Itv^o mrlS(U2 3^)DHyS^a7>y 

<7) 0 &1 <b <4 BfeV ^ * & o 

[0 2 4 6] 113 6 (a) 14. *y^J >^§S^ te 

d/2) v c c p L^j^(Dm3 i wttftCT* «t •jffiia 

[0 2 4 7] hVW*«4VPS& "H" U«*>* 10 

tfy hi&£V s s KLTJ3&, 7^f>f^liVPS^ 
EQL*TH\ feT* Hft«r 0 Vt7D-f 4 
<j> t \<r>3* "L" u^;w:lt, -t>^T>^ 

W£iW-fc^7U>fS:a«t*o WL02Ttf> 
BS00£±tf. -feii/f-^STfeT 7 Fat:S*ttlto 
k #fiBtf y hHWJt4, /<-7-K8DWL0S: 
"L" "H" C2(?)*7y i J>/t:J:^ 

(4. DWL OOtgipia (VDH) , C 2 <D$i£gig-f 20 

[0 2 4 8] *<n'ik. /S AN£Ttf, S AP£±tf> 
-feVXT^fcl&ftS^ If ? b«L*V s s, Vcct: 
U ■b^f r -^W»*a** f *T"t*o BS00 
£T&f> WL02Sr±ifS o EQL£_Ltf&£:. / 

BL, BLl4v3-b£*U VP S£_tif£^/B L, 
BLIiOVUWo #Jf&> *^*--fe;M4, PL (DO 
V- V c cffift*^KfciIffl 
[0249] 13 6 (b) (4. U2 <7)-fe^T% 2 «fe;^"C 
1 fcf y hf-^ftSttt4*^t*L, ^<DWi&, 5^5 30 

[0 2 5 0] (* 2 4 OHJfcJBSS) B 3 8 14, 

<0 HI S& 1 ^ & i ± Bfc v »"C * & o 
[0251] (1138 (a) ii. 136 (a) t— SB^fc 
0. /BL, BLi^7^XLT(l/2)Vcct:t^) 

J: OiE?*U*tt*n£i"*fc»fc* EQL£±tf 
fc^VBL (= (1/2) Vcc) teiatv^o -ix(± 
13 2 <T>m\^<r> J: ^ U> /BL, BL4^7 
>f XLTC f 5^S«*B*et:t4»^ 
PL=/B-L, BLrt^-fix*:*^ Slt^n^^ 

[0 2 5 2] ^O^Oi¥ffli6f^«r, B3 9i:*to E 
QL*Jilft\ /BL, BL^ya-Ht, B S00£ 
TH\ WL02£_LH\ *K V P S £±tf &*TU. EQL 
£Tlf£o *i3, EQL£Ttf£0(4, VBLkVss 
(Ova- h<Ol8?:l»<7:W*4o 
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[0 2 5 3] 138 (b) (4, [BJ#U136 (b) i:V 
B LHJBSrftlniLfcWI 4r^+o 

[0 2 5 4] (^25 (Dmn&m) H 4 0 (4. *%93<7> 
I&2 5 0HW^f:«t)^FR AM£ift^£?t#Oi 

SLtv^o fcis. Wf£H2 3<DD*4 7iiiRh7 >v 
^^(i, ti:0N"C**t*gi»LfcWfc*4U - 

[0 2 5 5] 140 (a) (4. 13 6 (a) <D0S&<hJt 
IcLt^^-^^M^Ii^o 14 0 (a) Ki*v* 
TI4, 5tl^m^^'V^ 0 v^^^^--tr^^1»^:L-CV^ 
*o -Oi&^S:14 1 UTF-to 14 1 14. 13 7 fcJttt 

[0 2 5 6] 14 0 (a) <7) ^ < ~fe iU«*(4, 12 3 

1 1 Ltzm^tmmt^ho --t;w4. zmmt 

* f nTi8"e, 14 1 <DDB S 0 0 (X) T-(4. Itlffi 

117 4 (b) UiSV^T, > hV<^+l4DjSUffi* 
Ltv^o 14 l-CWL02**T* f, 3, BS00* s -tri*»K 

Trt ? >K DBS0#±«t /^-^il/f-^ J BL 

BSOOSrfflC. WL02£±.tf7CUjRLT^<b. /BL, 
BLIi'/a-K /BL = BLVs s^?I§^*To 

y=-4r;i/y-KDNl4 0Vi:ii9> 117 4 
(b) *>CjaK<*o -e^f*> DBSO^rTtf. DWL 

[0 2 5 7] ifc, ii«c7)-fe;V(7)P Li4 0 V-Vc cS 

[0 2 5 8] ***JB»-C«>. BE*ffl Lm^{4 P s * - 
Pr' t%*), "0" f-^iHCt?**]^, 5SSI*# 
^■Y/N e v?cQ^ii:£ (-fe^Ps) =^^--fe;KO (p 
s' -Pr' ) H4 6 J: ^ <+*ttf i^, 

^^_^ ;VPL ' <rrl;f3;£ (l/2)VccJ:^i6t:il 
ItU^o fiL, *H«J^a8-e(4. -fejvu "0" 
H ? t^intv^:i^ ^^--fe;HB9(4 "T tc^ 

[0 2 5 9] y^-^frl*. ^)V7U^P^(0t f (0^)Vi 

^fLv^ C^raH*»tt*fc«!>. 14 1ODBS0 
(O "H" fflOmJE^ ( Y) (OX n HTlf&t^ u 0" 
9*z)\sWt&\£ LT^^ -4r;HBIJ<OB L^ ? V c c C^t 

-tJV/- KDNi4DB S 0IE- V t C4 
»K DBS0tE-Vt< = PL' OioUPL* SrlS 
tt+iitf»«IRIE*i**>4:<4 1 ?. jS»#*4v> 0 S 
/c, DBSOIE^ (X) C7)J: ^ tZL^k PL* 
= Vcc^vM4. ^<omm±)<fXi>, 
50 7&^^v^ 0 iTt: (Z) oi^:, ^^--t;va*ffiL 
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H8DBS0*T»f, /BL, BL^OVWo 
-c*<b. DBSO^±tfTtfi-^t. frffiR 

*f & C £ K J: »K D.^JlM^o 
[0 2 6 0] Itfrh ? >iS X? t I5£§im#* 

< --tr;i/<o-tr;vy - K^7o-f y?xh >9 . y-^ 

Mf& (T.Sumi et al.,1994 IEEE International Sol id- 
State Circuit Conference Digest of Technical Pape 
r, pp. 268-269, Feb, 19941?) ^otv^/:^ 

[0261] 1340 (b) (4. 1140 (a) <Of%m&* 
Rftt^«t*^o 134 0 (a) TNi, igiRLfc-X-tU 

[0262] 1340 (b) lid Offi® £ fe^*i"^o HP 
134 0 (b) OJ:^:, aiiro-fe^SBi H - 

m±, 13 4 0 (a)"tl A* ^$-7- K«#JEfc*C 
lfC|BIfC*4o #««EJB»f^<>raC-C*4o 
[0 2 6 3]I34 0 ULCb). 00--t^yn7^ 30 
^n-y^M^V^^Ii, (3 3 7<Z>Si9?T&5fr£ 
«£ n D^^y^ft:ONLTv^ h > ? £SE 
E±**L"Cv*&a*, mRUU«rEH2 6, 12 71:^ 
■TJ:^t^ h7>v^HML«r<tt^ 0 04 2 
[iTpi-J: -9 ilRCD ^ >f h 7 > v ^ ^ 

[0 2 6 4 ] ZVXnlz, V < — b ju 4 a^J»«-r*flb 
OSfiSr. l3 4 3 U^i- 0 @43l^ -fe^S^S (N) 
UW1"4 "1 M r-9 7kXf "0" OHIS^-t^T'-^* 
tf *7 h«HzK*UJL/i«^ey h^lfi^/Tl, 40 

Lttt \£y h$k?>9 * M:fiv>WL 0 ZMtR 
LtzMb&£. *fc»v*WL (N) *ajRLfe»-fr** 

"To 

[0 2 6 5 ] itv*-fc;K7>»£\ "1" -r- 9 t "0" x 

F f > ^ i^f ^cof 4Sf ^\ f 

if ^-tr;u£jSA,/i*§£\ "1" 7*-9<r> 
M 0" f-^tVd dtHua^tBLfit^v^ h Ltv^ 
.£-C£>*o ditli. ^^>K/W*U (l/2)Vddtc$> 
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Z>tz*b* ^frfemftn&^WLfriiv-?') >7XVd d 

[0 2 6 6] ^^--t;Hi40 (b) , [34 2t"^i- 

((3*D cell) ffl^<>ni:»»S:#x.. -t^T> 
-f h & Z> t Z <D v 7 h <Dffimi±% 7L 4 < 1" * £ t &X 

»*-r4»^t. COM«S:J£J!Ri-&3t«>^. (33 6 
(a) ft^LT*^, *>AT>-?ft<DiJ >7 

6 (a) ODWL0, DWL 1 Offi*I«ES:S«?-b;i'<0 

[0 2 6 7] 4*5, Z<DV d dm^Visy htDWISli. 
0 V-V d d<7)P Lii**tliatL4v> 0 dtifi, 

[0 2 6 8] («S 2 6 0ftJSffiJ!S) 13 4 4 (a) 14. * 

^fflHlK**i-|a-C*4o 134 4 (b) {4, 134 4 
(a) <D||*®J8^tt^«S:^i-e#iftJ&B|-e*4o 
[0 2 6 9] 134 4 (a) UiS^T, -y htiitt (/B 
L, BL) (7)^^-tr)^ftfflLtV^ 0 tBJxJf, WL 
2 ^BS 0**a*5SfLT. /BLli:-fe;vf-^^i* 
DBS0tDWL2#iiR5n, DW 
L 2 JpftKSh&^S '-4r;i/^«'«#"*y^y>i*« 
**BLfflHK*ta*^4 L> mk.'\£WL 2 h B S 1 ^ig 

DBS J .^DWL2^M?tL r .DWL 2i^««ES<i4 
^ ^ - -b ;v co?^ ilft^r tA'v^ B L HO UK* 

[0270] (344 (b) <DJ;-9&|^mL;^T-li. 
13 4 0 (b) T^L/ci 9 i:, ^^--tr;K±-tH "0" 

9 (-Pr+Ps) t "0 M T-9 (=P s-P r) <T> 
^F^ffiPs, ty<--k)U<D (Ps' -Pr' ) **til3r 
f K^^J:^:, a«-fe^^l. 5f§-3f&^« (« 
Stt(i2fS*iJK) *S <i-4*S* f *4o iot, 134 

o (b) <ojjj*:<Diix-i±. m — t;wo3ft»«**ir 

(feTv h«*|pj^ff(f-*-) *S7i**ofc#, 134 4 
(a) ^UttSrfflv^i:, ^5 — fc^i** Lfcj^, -fe 

[0271] 0 4 5 ti> 134 4 O^fffililK^^i-^ U 
>f Ha^WSr^i-o 13 4 5 (a) liaHf-fe^ U -f T 
^h^^L. 134 5 (b) li^5-b^Jl/U>f7') 
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/*v*®K£I££-C§£ 0 14 5 (c) (d) 

"i" , "0" r-9<Dtpmm^W->r<z>zttf 

[0 2 7 21 ^ --tr^Ofjc^mtmeiii. * -Y 

[0 2 7 3 ] tfz. mmm3 5(b) ^ k> a 

ht:J: *K 14 3 U^L^i ^ " 1 " , "0" -fen- 
f-^^y7 h^F«11k ^ ^ — -tr;l/C0-t:;i- h v > y7 

[0 2 7 4] (* 2 7 (OUttJgffl) 1 4 6 14, #5&9J<0 
SS2 7<7)HifcB!Ktw^fc>£FR AMtRWt-5fc*Ot 

^Uv^ 0 fcjs, f Ei 2 3<OD ? 4 7MiR h "7 > v 

Oll&l^*b(4f&v*"C*>£o 

[0 2 7 5] *H»J^lKli. El 3 6 (a) ,140 

(a) (b) gwmt&frb* EQL^EB'i^fc* 

^Sr^o C*x(4, 13 /BL, BLfHn 

^-fxwigv p s *_tn\ v s siznt-tzti 

[0 2 7 6] (128 OfEtfe^n) HI 4 7 (4, 
^2 8 0**JB3B*RW+4fc*0«-»at»H"C**o 

[0 2 7 7] ***JEJ»^iJV^-C(i, iflSVccS 
Alt. A'7-ONV-fe7M»i:J:^ Vcc^i: 
flL*>±j4*o"C**fc. "H" U^WC-f 

-So ^<0f£. -/U- h«f££ 0 V*<b (1/2) V c c U± 
if*o -OWL £ P LOJ5SJ^£^x.&£. ■fe^f-^i* 

«l&BS(4o vct)^ K-i^c -eof£, atto^u-fc 

[0 2 7 8 ] Siff^^TtfEMi, /<9 - 0 F F U -fe ^ h 
0 , Vcc#Vccmin (V c c OTPfl) <t 
•)T)J f 4t, SvWitiBOFFfftUJ:^ PL^OV 
i:t&o BL^OVSiMi, BS^0V-C*tLl^ -to 
ftUW L rt ? Trt ? o T t t* — * l4ig*l£\/* 0 
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[0 2 7 9] (£2 9^)SIM8) 14 814, *3S^O 
COftjfcJgSgli. tiBON/OFFoaiL^flBS:* 
O <>f 7 * V B B £ 33 SOI" ^ »^0#JK £ ^ L T V * 

[0 2 8 0] ee*F R AMtri3V*Tl4, (l/2)Vddl 

10 0 VjJ^Vd d J-efgSfti-^yu- HEfil**^*^T 

y K^M^X h ">V - K^0 VtlTCi*/:*, 
"1" f-^^ttSlSit&raHA**"), »FRAMt- 

? > K;<>fif t-fe;V7U>fWifi^'f77VBBS:fi 
(=-VB) CLtk 5£i£m#**'>°v*^ -feiUh 

20 [0 2 8 1 ] CtLta^ 1) ffitW *H 

try n([MiB:»*^rft»-ftO. »*uiU3-g-* 

**i»SDi-*o 2) - VB/U7XT\ ^;^7>vX^ 
^L#vHI*EE^*i&** f -Cg, Ifi^M7XJsi)SO 
e«a*nTflgi:4:&o 3) R^MIIWEjWfil-tl-** ^O 
S&** ? «B^ffi5ft*o VBBEnSDO^^ ^ >r*>14 8 K 
^"Ti^U, miSON8#UWLSriilfT. 
;«'>^t'>3-HTH, VBB*T*f*itf*;H*« 
tt*«S*ia:v\> tlOFFfift, WL*T»74WU, 
30 V B B * 0 V CMIffll^^o 

[0 2 8 2] (g30 OlliSff^SI) 149 14, *§S^O 
^3 0^H«feJBa!U«t>-6FRAMOat*fl|flJS:^i-EI 

[0 2 8 3] *!6*ftJBSg*±, **W^I±*fEBI2<0»jSc 

X^^D (Depletion) ^^Cl, LSv^SffiSrfll 
OffilcL^fcO-efc&o iftf^i: LTI4, i5 H:ft4 
^U, SiBOF FB#pgvM4X^ > hV<>f 
40 JESrO VHLT-te;i/ h 7>v^^iIH, illR-t:^ 

F F ^iir^o 

[0 2 8 4] *Hifi}BBcoft3fl±, > K^* 

^^7- K«A«0 vcotzfi, 7- K«U -^#Mii:4 

^^v^ 0 i2c, x^ > hVNM + ^sswLSS^ensns 

*o tiS0FF4't-b;uh7>yX^li'Si:0N^fc*!) 
50 §^v^ 0 
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[0 2 8 51 L£^m$$<fi^-fZ>Z tizX 

»), WL; B S«L«*B«t- V p p' -Vcc^t^t 

[0 2 8 6] (S31 <7)flJfeff^) 12 5 0 (4. *^<7) 

[0 2 8 7] *«7fc)gti. mff£l2 2 3^-ti^7>y 
*?£D (Depletion) M/CL, L§HIWff*ft 10 
<D{fiU L/:^t*^o l&fEi Ltlt 125 1 KSrTJ: 

F F £-££ 0 

[0 2 8 8] *Hffiff^c7)g^r{i. ^3 0O»ii 

[0289] SfcU, [249. [25 0 UJSV^T. *iEO 
FFB#&. *?SONNF^*a«?H#4-fe^ h 9 > 20 

ON LX^^>zt\iZX r^coftSt^ 

l*> fi£3R-t;vi:*4*). ONLtv^-t^h7>v^^ 
tc«t^KSim**^^^v^MOv3- M:i 0. fez*) 
\z< <. f«ltt*ii:ftltii. ^o^S^ON 

S5 1li, ^Ottf^PJSr^i-o 30 
[0 2 9 0] (132 <n%W&m) m 5 2 -12 5 5 fi* 

[0 2 9 1 ] [25 2 (a) li, bf-y h*B L tiK h 9 

[2 3 co «t -9 Ui£v*tf*y h&rz > ? * h fcJgjK*1* — 
K8P ADSr^LTbf y h i&B L Cflfft LT 

h%k^>*? h«r^flc't*!2*5**&< &£-<h 40 
[0292] [252 (b) li. £^ 

[029311253 (c) (d) * 

^t^y^II^^T'^o KDRAMT*i7 
-f >«JSii#«i-4**. *<?>*&£\ 7-f >fc 7-f ><OH 
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[0 2 9 4] [2 5 4 (e) li. -fe^V - KSr bf y h ££B 
-2)o [2 5 4 (f) t (e) »K«#«B&J&& 
SMLTV^o (25 4 (e) t!^i"i:^U. 3£Stmft 

[0295] (255 (g) li^itt^L^^ t*<D 

■roa^. ^fi(i]Kw^2oo?ii5imfr^^^ o >'^^i: 

A O 

[0296] 1255(h) ( i ) ti, **/<v*»$W) 

S^TSBmffi^^LTV^o E25 5 (h) ii. Till 
i:T»tItLTOPt«»*L, *^±H5I»*# 
1 (S r B i TaO) 0«jSit«:ft •) . S&K±««« 
HP tI*ML^:M*^to [2 5 5 ( i ) 14, Til 
±KT«*E4: LT<0P t RStJBjSU -€-*>_tu:SftBI« 
fflK (P b Z r T i O) <oaj3cR*ftO. S<bK±»* 

[0 2 9 7] ±«W«K*i, ^0±HflfeO^JS^S i ■ 

i^IILTUv^ WiLtf. [25 4 (e) **>-fe;uv 
- K(7)2S^-7 p ^^ii^ 1 i S i -f-OlCT i P t 

Pt*MLtv^ 0 ifc, W±i:All^*ML 
TUv^o ^<Dm^^<nW&t LT. I r. I r0 2 ^ 

[0298] S fc, 1254 (e) OfEJKi: LT, t£»S 

s i -f^nmiSLL. -e-^±ti> t i s/t i n 

1/PtltMU fO{^:MIMS:MLt4 
fi^o J ?SKm^M<h LT. B a S r T i 0*T* 
SLtfeft^ B a S r T i 0|l^ BaJ;»)Sr^ 

5^gim^^-V^ 0 v^om@^ LT, SrRuOifflv^ 

T, »»«#*^r^^>^ tmsiwmft^ft^-ifc* 

u, RuO*Otftiffl^t4^o ±«*«**», 
T i O2 Ht/S i O2 R«r»J«i-*tli, *<OVL<OH&7t 

[0299] (^33 (ommr^m) m 5 6 1±, ^%^<7) 

^33 0||J6»IB^«*> A F R AM(7)^ 'J -t^8B«JS 
[0 3 0 0] ^tAy^TSISSNaWSMtft 
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»#MftfiI]X*fT^ *t^y^^)i»tiSNbS:« 
4?Pn1ffl(iftv\> M^<7)^:T<7)^;u^jr*tf53^^«^;^K 

[0301] (*3 4<nmmm) is 7i*, 

£^1-&r®EjT-&£o (a) lifcf *y HI*InIOBfffiSr^ 
U (b) (i (a) CDA-A* ^Tftjo/j «7- 

[0 3 0 2] *^/0*OT^m®SNa£if<7)«U 

L> ±aiISNbt»lSLtv^ 0 5i 
««fl«FR^ffi»*itt*3ii\ ^y-fejuMMtt* 

[0 3 0 3] (135 to*Wm) m 5 8 14, 
*3 5 <7)tffiBit:§^^ F R AM(^ ^ -t^SfM 
*7Fi-»fffillT-*^o flttE-feJM*iSfctt»ft*K h 
U-vV-K (SN) iPWUJ&lSft, RSSNHICSi 

[0 3 0 4] *%tt^JRa4#fti±* ±«. T§& 

-t;v£Jf<T t^u- MSP Ltguu^ffi-f&'j&KA* 

ft < ft *k ^F^'j7 h#*-&o i2c, ±§isms£ 

[0 3 0 5] *4i:, »»«#IK«>1irB*#«jH*. » 
»**Ki»Srfi«i-*itfi«ini-&* f , ^»«ttu*Sfft 

[0 3 0 6] Z(n^i±, ^^^xummitLx^o 

WitfWHftO. 2 5/im0 2 5 6Mtf-y h F 
RAMHaWret, »St«*RiP**2 5 0 nm««"e* 
^ggte^O, :w»^SNB(OEai4 0. 2 5//m 

l> K»^-^JaTo*aftsNns*t«-=>*3S*«ft 

< ft£ G 

[0 3 0 7 ] HI 5 9 li, *ltffiJBS<OS£»««r^i"»fffi 
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R*ttBSNHJ*>*TMift<, SN±i:t»Lfc»^* 
*rf- 0 CcOct^U. SN±i:MlftlFRS-MLT 

[0 3 0 8] (§36 OUttJKffi) i60li, 
^36 0||*®S8Ufl&*>* FRAM^^e'J-b ^«8«flc 
10 *^i-BfHB|-c*-&o C*i(4, 15 90-t;w:ttlt, 
BL aSfcfrRFRatfttttSNfcJBJSL*: 
Wi£Z7F-fo B LJ&j£B#i::i3tt& S Nlft: 

J: £*;v|£M<^Srt ? £K ft&-<fc^*b, sn®II¥£I¥ 

[0 3 0 9] ft&, US 7<0&f§Sffc*^/*v*JR<0:£ 
ftflM^. HI 5 8. 5 9 , 6 0OSfiffl^aSIM 
*/*v*Roa«>J&*t::ii, CVD$, MOCVDtti* 

[0310] (^37 (D^mnm) H 6 1 14, 
20 ^3 7 0**6JBffi^«t>AFRAM<0^^eU-fc^8Bfltffi 

[0 3 11] *WEH3 0o-fe;H»a-Cli, 4 F 2 -fe;u* 

<h, 1 F 2 fcftlK fi£3(e<7)8 

F 2 -b^U2F 2 -3F 2 i:4&Wt:itLt, l-feiV 

[0 3 12] C^M«I4BI6 1 tr^-TJ: 5 K> «x.tf4 

^tl^o 7 - K«WL J: 5 t±*i:+t^> ^llt 
30 ft 4 «J&J3tS ft, #^i0lSl^^h7> 

[0 3 13] -t;va:?iJ<7)*Ay- K (-t^F7>yX^ 
• Kl/>f» Uf&l, l£3/f g<omffi£^ft 

Moy-K[:«4Sl^tfiS , oiCo fit, SS 

■tfcJBJSU Se>U«3«Bi:*4W§^>*SWI«ca» 

40 [0314] £g3gg<hlMJf g^m®^?*? 

If«f£§li4 3 F 2 ^:(tMt^-H ? t^ «l v m 
3 m § £*2«BoSffiHt05SSI«te]&li3 F 2 5HU± 
tlffMI"^- t^tl^o 4 F 2 ■feJW:tftt> 

<b1\ 3F 2 ^t/<y^MS:«C:i<^i, fS£ 

MIM»K*4<, S5 7i:*fJ:^:, £<bU 

[0 3 1 5] J fc. HI 6 2ii. *«t»»«)*»«i"C* 
B6 1 iJIft"}, tf ^ h«»**C3Mimflc*^/< 
50 y^MLt^o 
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[0316] (*3 %<o%mrm) i6 3(^ ^m<^> 

[0 3 17] 163 (a) bZTfi-f X 0 -V 
A'y^t-feJl/h^Vy^^ (WL00-WL15) 03£?iJ« 

4^Krn-^j| (BS00-BS03) xu\ 

fflzti2>4*o<DmiR7v y ? h =7 y 7s * 

(pl) «ffi^«R-r*o *>^- 

m\t> lfyH»BL»:««t4<Ot*4^ -fc^ (Q3 
0, C30) *^tr^ 1 <7)-t;vrn ? 9 (Q31, 
C31) ^|2^^7n 7 ^(7){)9-gli:, *il<7)fcf 
■y (/BL) KftttSft. (Q32, C32) £^ 

tT&3<0-b)l>7nv ? -fe;v (Q33, C33) 
4 0-b;^n y -5— Sgli. ftiiotf *y (B 

L) t:ftgH^c 

[0 3 18] mxa-ruy* ^>yx^li, H6 3 
(a) tc^i"J;^U> ^^D-^t, LSv^flt^'IE 
T-*>& Yy>i?*9<D\mt, h ? > 5? <r> 

3I^iM^^ 0 4*<0SlRrn (BSOO- 

(7)-b;urn y ?<7)f*j i m<D^z)U7n y 9 <Db*mM.Xhh 
X n i:44 e 

[0 3 19] Witt, H6 3 (b) 0>*>f*>* r *-*- 
hC/TfJ:^:, BSOO^Hi ghl/^VCt^t, 
^ 1 cp-b^rn y t^^^o. 

^^gCON-f^^^T-*^o -OlSm. WL02jliRB# 
UU -fe;u (Q30, C30) O^ig^^^t. -b;Wr r -^^/ 
B L IzflMtmSfu B LfflflCtigc^mStt-f 7 
<y h fef 7 h««ia**5£a-CS4o fi£oT. flMEH2 3 t 

y^ffilJ^-b^TU^-C^ffl-C^^^t (Shared SA) IZX 

[0320] **id0BaiTaifLfeosft*nifc^<, 

[Z\£ y Ym&v+imz 302f&(^SfPr-§^. fcfyh 
let tf -y URIB**!**!*^*, B L-B LB* y > 

[0 3 2 1 ] mrf£lU2 8 (c) OJ:t(:, 

liSotk B L tf-y^ii«ar-§i*. ^^tc^nflfeo 
BL^«t^Mtt^ftioi2 8 (c) <hHI30 
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(b) Z&fr&tHttHi. -ty^T^^ftffllt, * 
ottOSRLftv^B LlZ±)l>r f -?*mZ &< 

mLmrtc, mw*, tf?htt*B3o (b) 

OJ:^:Vssi:T»« (±*f **S:«> ^16) 

■K T*-fc*»KOfifl:«:ffl<o ^fiH^LT, [216 3 

[0 3 2 2] («39 OHJfiJKffl) H 6 4 li, 
^39 <D%ffi!t*m\Z%t>Z> F R AMO^ U -fe^fllJSft* 
10 ^tfl@Ki (a) t?4±>7m (b) -c** e 

[0323] in 6 3 tmm^Ri/m^mcx. n& 

fcjftli, M7n 7H7 > V 7,9 it, mtc^-f J: t~ 

21Bi:. fit?** h 7 > v^^*21HSfl£S^r^- t iz 

[0 3 2 4] ^^e'J -feJHWW*. ^^4^0314Ryn 
y (B S00-B S03) Op^I2^^H i g h 1/^;W: 
L> :^ 1 -16 4 c7)4r;u^u -y ^ort 1 m<r>^)vrfu 
v ?<r)frm$iX%Z> X n \Zf£%> 0 fip*», BS02, B S03 
20 tb^^^^SrS^LT, 1020^^07^, T 
0 2o(0*;l/yn7^Ml^ BSOO, BS0ir*#2 

[0 3 2 5] (S40 cOHJfiJBSS) 11 6 5 (i, *«W^> 
^4 0 Olif F R AMO^ ^ 'J -fe 

^-r^ffiUSSll (a) <h^^^>^ia (b) -C*>5o 

[0 3 2 6] 116 4 t«tJ»*aWtt*ttlBIi:-C, 14 

%%)gt lx\ m^u y ^ v 2 v **** F V:7 

04*OSiRrn -y ^« (BS00-BS03) <Kft2^* 
30 High U^;W;.U ^ 1 -*40"fe^n 7^rt 1 

[0 3 2 7] HP*), BS02, B S03<7)<h*^ hfriMIRL 
X, ±W2oO-feJV/D7^^ T02o(7)t^7n7 
^frSrlV, BSOO, BS01t#2o(0-fe^yn7^(0 
rt(7)lo^I^ 0 BS02, B S03^r- h§fi<OlS«, 

[0 3 2 8] (141 0|gttJB.«) i66(i, *%0^<7) 
^4 1 (7) ^ ffif i Cib^FRAM^^^'H ^ffi: ^ 

40 m-f!$m®&m (a) k?4<>rm (t>) r-*^> 0 

[0 3 2 9] fe^t-t/KOiffyiJJft* lS/ittUL 

<hLT(i, Wx.lfEI66 (b) ti^-r<t^t^ ^^U-fc 
;v (Q30, C30) SIRRf. -t;uf-^(i/BLt:t^ai 
£ft& 0 §[B]S#U. DBS00*±tf, DWL£T 

\fht, VI -±A>7*-9 Reference BL"C*£ (B 
L) ^aE*ffi**i&»»t-e*io #«ftfNli«rEH4 1 

50 [0 3 3 0] (^42 (O^mm) H 6 7 li. *%:W<0 
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m-r^m^m (a) t?4<>rm (t>) -c** 0 

[0 3 3 1 1 1216 7 (iH6 3 OHJ&BSl^ ^--fcrt/ 
*«<Oflfe(0-W«ritSPLfcJKffiS:*i-o HI 6 6 Kifc^T 

i&f^t Lt(i, 116 7 (b) ICTfrf J: 9 tz, y 

■tU-fcA' (Q30, C30) SiRH#, 9 li/B L K 

f5c<^aj£tt£o lOt^lflBjU, DBS02£±tj\ DW 
L&Ttf&fc* S - -b ;V 7*- * t Reference BL"Cab 
& (-BL) HR*ffi£;fx&5^tT-&&o »JMftft(i. mf 
leak 1 4:m»T\ fc;i/^SR<ElE#S:Mix.-6 

[0'3 3 2l C-tN 1216 8 Hi 6 1 (0%ffiftZ>Wi<F> ? < 

-thim&mmmLtzm&zm'to 140 (b) . 

142 £fflm<?>3t)%:tfi>&o itz. U6 9 KH6 5 CDH 
^*i"o 04 0 (b) > 13 4 2 fcBSlOSb*****., 

[0333] (^43 <o%mm) m 7 0 (4, 
^-r^ffiigs&ia (a) <h?^>^n (b) -c£>* 0 

[0 3 3 4 ] 117 014H6 3<AHiS®8l<£K **U-fe^ 
h7> v X * ^Depletion i^7>yX^ L7t» 
^*^i"o IftflsfcLTIi. 1217 0 (b) tz^i-J:^H, 
m^OFFR$j&v*(iX*> Ka'«, 7- 

[0 3 3 5] ttH0&m±Bl6 3^>»*W»x, U4 
9. 5 0t|p|«H. 1) X^K/WWL'J-^^ 

pjj«4r<4-6, 2) ^ * > K/<-f s#(i^mjE7& ? en*n^n 
iv\ y^Xi:a<, >P*»«»OFF*c!fcv^ 4) m 

[0 3 3 6] (^44 OUttJBJR) H 7 1 (i. *5MB*> 
££4 4 0^JSSJ^tH^^^FRAMc7)^^ i ;-b;V«^;^ 
^i-^lffiHKBI (a) fc$"f5>$qg| (b) -C** 0 

[0 3 3 7] m 7 1 fill 6 4 OHifiJgSlO. ^^'J-t^ 
h v > vX * ^Depletion SF7>yX^ Lfc» 
&^*to *HJ&BSUi. SI6 4 0S(j*HSDx.. 1214 
9. 5 0^it:> 1) X^VK^M+WL'J-^^ 
2) x ? > hVMB#H^«jE^nSP^ 
*tftv^ 3) y^X(-?^<, >F**®iSOFFtc3Sv^ 
4) Sif.OFFB#, X^>KaMP$*U, ftftauJ:^ 

[0 3 3 8] (^45 <r>%mm) U 7 2 ii. 
*4 5 OSIiii:gt>-6 F R AMO^ ^ 'J 4r Jl/«ffi?: 

^-tmm^&m (a) t** sv^h (b) -c** 0 

[0339] 121 7 2 liH 6 5 OHJfe^ffiO. > 'J -fe;V 
h 7 > v X 9 UDeplet ion S F 7 > V 7s 9 LtzWi 
^^^i"o ^*MBSliEI6 5 (OmWzi^W^. (23 4 9 . 
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sotmm^ 1) x*> k^m^owlu-^^s 

t!>*&<&£, 2) X* > hVW B$lCjft«ff**6p»nS*L& 
v\ 3) y^Xu5*<> >P*iBiSOFFHav^ 4) 
ligOFF, X9> K/<>fl**lc, M»:«t^V7h 

[0 3 4 0] ^Oj»*a*f#<biX*o 

[0 3 4 1 ] («4 6 0ifiBi) [217 3 (i, 
*4 e^Hife^ffiH^^^FRAMfiO^^U-fc^fll^S: 
*i-*ffl0ttia (a) i: * 4 3 > (b) "C*&o 
10 [0 3 4 2] 117 3 till 6 6<OjUfe^<£>> > ^V-fe^ 

h 7 >vX ^Depletion S h 7>vX^fffflL/:S 
^£^1"o ^^t:, ^ h 7 > >*X * ^Depletio 
n iF7>y^^SfflUv^c 

[0 3 4 3] #iliSff£SttilI6 6 OS&SKSDx.* 114 
9, 5 0tm«i:^ 1) X? > K'<<f 4»<OWL U ~9<D 

mm%<%z> 0 2) x * > hv<>f «FtcS5*ffi* ? enip^n 

^v^ 3) y ^Xi:» < , >FSE4«iJgOFFtc5fiv^ 

3) m?SOFFB#, X^WBfSi:, tt*Nft^J:« 

20 [0 3 4 4] (147 OHMJ^SR) H 7 4 14, ^%^<7) 
m4 7 ^lllCib^, F R AMW^ 'J 

TFi-^mm&m (a) (b) -e** 0 

[0 3 4 5] d*U±, 116 760HjS£^Oy <=eU-fe^ h 
v > vx ^ ^Depletion Ih^> vX ^ ^Sffl LtzWa'a 
ZmiTo --fe^h v > vX ^ ^Depletion 

lF7>yXn»fflLtv^ 0 

[0 3 4 6] *»fffiiii6 7 0a*USnx., U 4 
9, 5 0 tmm-. 1) *9 > fVM^OWL U 

M«&<4&<> 2) x^ > K/<>f«FUS5«s#ensn$fL 

30 ftv^ 0 3) ^XH5|<, ^«4fig0FFi:av»o 

4) ma§OFFB#, X^ > K/sr^&t^U. iftttj»*cj:& 
V7 hx7-i:av> 0 

[0 3 4 7] (»48 (OHJfiJgffi) H 7 5 li> 
^4 8co^Mff^tc«^^FRAMOy^e i ;4r^§Bffi^; 

(b) ^Mi (a) t**o -ttli. ^ 

[0 3 4 8] 4 ^^M/o 7 ^^y- h EjSt'iffi 
£*LTi3*K 4ffliI9'J«oa*?h'7>vX^(i. 4 10^3 
1@^ ? D ^^h7> >*x 9M&m<D^ Jr >&A-^X ^ 4- 
40 fflv^T-r *>&.\-thZb\Zt 0, DepletionM h 9 > 

[0349] (^49 <nmmm) m 7 6 

149 OHJSJBlRUfgfe^ F R AM^y ^ U 

^^tf Id (b) ^Kffid (a) t*4o ^ 

liBWCIi, 116 3*I*t£&i-4o 1 7 5 7& ? ?4igm^^r 

50 [0 3 5 0] *JBJffi&, ^7FS^S 
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E*w>Bt»w*<b. sN*±umi-dZ*s* f bl 

fcA, 07 6wu>f7»)K:*tJ;9i:, 2oM^r 

[0 3 5 1 ] 5f)t:, ^'J'^tLtli, BLn>^ 

[0 3 5 2] (150 <0*«Kiffi) B 7 7 ti. *5BW^) 
f£5 0(DnMfcm^&t>2>FR AM<7)^^'J -fe^UBfllft 
Sr^i-^PMH (b) tBfffiEl (a) T-** 0 .IfUJ. ^ 

[0 3 5 3] 4*OSffi7 y n7^toY- hEtt-CflMt 
£ft-C£*K If y h tci5v>2l@OSlRh 7 

v^2fflO«lRh7>v^^^>f X(i[B)i:-e, Wfflo^- 

y Yftk^y?? b tf v f#-fe;nf7f<0 2 »^**BU« 

[0 3 5 4 ] ($5 10*ffiJBS8) H7 8li. 
^5 1 0*Jfc»»Ufffc4VRAMO^^U*A/ffi«jia 
(b) tWfffiH (a) "C**o CLtUi, * 

[0 3 5 5] 4^031^^n ? FEUt'M 
S*iTi5»K tf y Mifiv*21H<?)«iR b v > vX*<o;i/ 
-;U* ? 2f&tZ«ft^tLTV>^ 0 £*>wtm±, if* Miffi 

tf y M&t: v tf y h |Rn > * * hti7 ^riM: A* fcf y 

[0 3 5 6] H7 9-H8 1li, ^^if^^iW 
^ l^-v h >fFfffi*S*Sr^i-o 07 9 (a) 
(i, 0. 4 5 /i m;V-;^6 4Mfcf y h FR AM^ESl 

(BL§i) Sr3r*- 0 fi£*co8F 2 t>fX^)FRAM^ 
tf-y l*cDtfy M&t;:ofc7&*aWLS:Sr 5 

12WLtt4i82 6 5 f FlI&^CDtlttLT, 

fi«S*t, ■fc;i'ityijft«:8. 16, 3 2SSi:t4ii, 
& l / 4 (i tf -y h £ 1£«-C ZZZttf 

[0 3 5 7] i^^C^tNANDlDRAM^il 
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x., KyiJftt4-t>)**<-r-&i:i»UBLS**^xr 

-fc;w* t^y^i J y a - h Ltv^f:^ Bfl 

£6 4WiCLirV^, r** »J y M«Iiiv> 0 iSUa 
dt, l**>lf y h&t;:o&^£-fc;V&£ 1 0 2 4ffit 
4(§ULTfc. (179 (a) i:*ti^i:, tt*fcWIi: 
10 tf -y FMitffio:^^^ ftWztLX, *>XT 

[0 3 5 8] 179 (b) \i, *5km<0±)VM&im~n 

* 8 , 1 6 It t , -b^fS^iti LSSiifi£*c7) 8 F 2 
-t;UFR AMUJt^T, 1. 5ns-4ns(7)1^4I 

Ktna-eHo mnjt^ree*^^, 'J71/77 

<D±£%m&*#-fo *#5ttMi. (1/2) V c c HteP 
20 LM'ei , J7l/7yaW^*^o IS^^Lt, 1 

[0 3 5 9] J/-, P LfEt&y^-C*). PLiAl^C 
uE8"Cs nap L^i-v^7t«!), 86**1 Jt^<*a"C* 

4 o 

[0 3 6 0] i8 0li, *WH##OMH.ft*r^-r 0 * 
7- K*A*H i g h U^;VSrtS^^6> li±(iv 3 - b 

^f-^S^HlLfiF (H8 0 (a) ) , -tr^r-*- * HIS 

n«BEa**«* l . ^ x - 9 i jstm-r z> s 

[0 3 6 1 ] L^L4* f fe, ^OPalS.a;^. -fe/HiWR 

1 0 xcjfpx^w) 0 # 

S^-CtBtt-C*!), 180 (b) KT^-rXniZ^ 

8 0 (b) i:$tiTi:t»-7-y>«:4ot, y-fX 
S: 1 0%*If:tHo 

[0 3 6 2] H 8 1 (±. ♦ftWO-bJUj-'fX, ^ y 
50 -f XOHr^EWfttKffttSr^-fo H8 1 (a) KTjrfJ: 



( 

57 

>5>) , 4. 5F 2 -5F 2 -b^g«l±S«K*S-C§ 

i 0 l8i (b) uf-^t^x^sto Ey8»«>**fln 
[0 3 6 3] lf7 h^-;ui«7*-^f 7 bBLS 
Xii7*-^f r v FBLM«t 5**v^ -tr>^T> 
-f£<h. XiR b 7 > ?<7)igjfjn<7>T' ^ U y h^£i^ 

[0 3 6 4] (* 5 2 <o$£tmm m 8 2 14, 

^52 OUttHBffiUift*)* F R AM<7)^ U -fc;u»*4: 
[0 3 6 5] 4 b S-C^Lfc*«BBffl'CC±, 

[0 3 6 6] znhM&<n$kt&Bm~&^x. miRh? 

>iS*?*m8 2 M7jki-£ TCP L«K«M*LTfc& 

i^o lib, PLAINS*** fc. *li 
y a - h Ltf o§tlili4^ b 7 > v 

x^O0N^O^^*;v$fi^(i. BL36F*Oi«lPt L 

[0 3 6 7] (S53 *>£MftB) i83, 
5 3 WSJS)g8i:«fe5 F R AM<?) ^ ■=& U 4r^«jKSr* 

[0 3 6 8] ^i-CiSLfcieiBBIR-rtt, smbi**** 

iitRb7>vX*£^LTfcfy b«K««U ftfe 
yj£P Li:S«Ltv»fc 0 CtLicWLH8 3<0MT-14, 
-JB*fcTy b*& (B L L 0) ffi»*i*Srflci-lf y b 
«L (BLH0) UftfiLtv^o 

[0 3 6 9] CiO«ffiUJ:»5, BLH0, B L L 0 
t£M£tttt-C£v*T. BLH0, BLL0?:7O-T>f 

wCU, -tr;VT*'- ^^f?c^mi-^, Mxl* "0" r- 
9<Dm^r. BLHOfflitI- (Pr + Ps) £\ BLL0 
+ (Pr+Ps) 5^m^R^ffi£*L> iiui&O^ 

[0 3 7 0] 4*3, KF7>yX^rai:U« 
LT^iv* iaiR-fe^y-K^Vccai, Vs 
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-b;i/y- Kri***'*v*# ? "/'J >y"C\ V c cJ^±, 
Vs sJaTUft**** *HJ6JBffio*a«?-fe;vtt, -fe>u 

b LX^Z>tz*>ZWBMifii&Z htz^tz*bX&ho 

[0371] ttz* y 7r b*at4. rat-fe^ 

71/^77 K:fe4BLH 1, BLL lt*^ "7 * - 
^KBLWtftio BLH1, BLLlCf-^ 
£K«^ffi1-^t4, BLH0, BLL0^'J77l/>X 
BL^^o -fe >XT ^ygp-Cti, BLH0-BLL0 
10 <hBLHl— BLL1 <n^X " 1 " , " 0 n «:*UKr* 

O 

[0 3 7 2] (^54 ^HftJgffi) El 8 4 14, *SSW<0 

[0 3 7 3] 7'Jft-y^ BLHO^Vcc, BL 
L 0 SrV s s ULt, 7^f ^flfCif BLH0, B 
LL0J7n-T^ >/i:U *U«tR:/n?*»BS 
00£High. 7-mWL02*Lowi:Lt, -fe^f 
(Q30, C30) *R*ffii- ( (A) «OR#Pfl) 0 
20 [0 3 7 4] "0" f-^«^ BLHOfflOtC- (P 
r+Ps) 55\ BLL0fJJC+ (Pr+Ps) #OSW 

*ffiLSW**^#fc*t*o BLHOhBLLO 
<0«ffi^ri*, «j77l/>XiO*|v^ w 1 " 7- 9 £ 
LT-b>*T>-/tMIMB*it, /hSv^ "0" r r - * 
LTiiipI^ti^ ( (B) *>I$IB) o (C) <£>B# 

Bt7>f h CJ^FT) **fT*>*i*o fit, (D) <7> 
H$Pfl"t\ ^'Jft-yJii, 7C<OBLH0=Vc c, B 
LL0=Vs sUBSSfr&o H*^l£«l*i "0" 7*-* 
30 «)|)l*lfiL/»ti&*ift«t*L, <Si»l4 "1" 7-* 

[0 3 7 5] (»5 5 H 8 5(4. *56MO 

l£5 5 0»ffii:i^^> F R AMO« U 4r;«^ 

-1) o 

[0 3 7 6] *»BB»K#V*Tl±, fe^fc-fe^ 

t'7F8 (BLL0) ffiSBSrWtJSi-e^ h* (B 
40 LH0) i:S«Ltv^ 0 

[0 3 7 7] d^)fl|«UJ: *K ^5— feJH±d&i" "1" 
f-^^mai$^^i9i:Lt, BLH01C- (P 
s' -Pr' BLL0IU+ (Ps' -P r' ) 

-t;^Ps = Ps' -Pr' h^:-2>«t n izy*. --fell/* 
-f X*^c§ < 1-*U4. -fe;vo "l" "0" 

[0 3 7 8] («56 OUSS^ffi) El 8 6 <4. 

50 i£5 6<nnMi&&*vwi-t2>tzito<D9 4 ^ >ymx*i> 
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[0 3 7 9] -/';*-*-y*Bf, BLHOHcc, BL 
LO^VssCU, T^-r-f -rmzt-TB LHO, B 
LL0^7D-fO/CU *i:SJ?rn-^8BS 
00£ H igh, 7- mWL024rL o wi:LT, -fe^r* 

(Q30. C30) *m&m-to ran$KDBsoo*± 
tf, DWLSrTtf&CfcKJ: *K "T O/^-^il/f 
-^^BLHll^ B L L 1 ffllU^mStL^o fi 

iiflf-t^O "1" <h "0" f-'-^O^KItSrflX^ 

( (a) <vv$m) o 

[0 3 8 0] 44 0 " -r-9(Dm^. BLHOlt:- (P 
r+Ps) 53% BLL01H+ (Pr + Ps) #<0«iSf 

frmLWffim&'&btl&o *<Dfe^ BLH0<hBLL0 
OBffiHA*. U 77 I/>Xbf7 h &P4B LHl^BLL 

■/T'ifiH^^l. /hS^t "0" r-? t Lxmsztiz 

( (b) *>i$m) o -eof*. (o wit?^ h (u 

[0 3 8 1 ] fit, (D) /'Jft-yS 
^ 7C(7)BLH0 = Vcc, BLL0=Vss, BLH 

l=Vcc, BLLl=VssCSStL, --tr;M4 
tc<7> "i" f-^ ? i^i« 0 H4>0*jafi "0" 

[0 3 8 2] (i57 (omm^m) ms7 n v *$&9§<o 

$5 7^**BlRii«fo&FRAM^>*0*^*JftS: 
*i-*flillIKBI"C**o 
[0 3 8 3] [18 3 0llil KJt'*. -Ir^Oit^Jg^ 
OMSUM h 7 > y X ^ A Lt , BLH0, BL 

BLH0, B LL OOMfflltHr^iffyaS 

[0 3 8 4] OHJfcJBJR) IH 8 8 14, *%0^O 

i" ^ fffi HI S§ II "C * & o 

[0 3 8 5 ] 18 3-l8 70M(i, 'j77l/>Xf 
y mfflC-b^71/>f77 M:*^7t-^f7 KB 
L*JK"C*&**. U8 8G0*fj£li. V77l/>^bf7h 
U^>xr >y@8SojR*tffll^)-fe^r i/>f77 h {:£> 
^t-7 p >BLM^^*t 0 £*>»£\ il^hv 

[0 3 8 6] (^59 ^H»JB») II 8 9 (4. *fM8fl> 
[0387] i88i ^flUc 'J77l/>Xtf7 h 4&ri*-te 
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[0 3 8 8] (meo (ommmm) m 9 0 \u *f&w<r> 

imirW-Wm (b) tBfffiH (a) -C*& 0 £tf>-fc;M* 
it!4. i8 9 i3Mffii:&*o 
[0 3 8 9] -tr^^n y B L<OB L n > * * h * 

10 53"f^l4, gftCBLHOtBLLOUStt^o 

[0 3 9 0] ($61 ^Hlfe^S) 39111, #»B<0 
$6 l^HJSff^^^^^FRAMO^^U-tr^^S: 
-f ^ (ffi EJ g& H X * & o 

[0 3 9 1 ] aiR*#**'<v* fc-fe^ h v >¥A9<0 

>yX^^Lt, — 3S8«r bf ? h» (B L L 0) fib 
20 3B**t*J£1-fcf? h» (BLH0) H««LTV>-6 0 - 
cOflJffiKJ: »K -fc;l^-f X(4 8 F 2 Kfc* *-y>B L 

[0 3 9 2] ($62 OH»JB«)' 0 9 2 (4. ^%^0O 
$6 2<7)Hife^^«^^FRAMO^' : eV-tr;v1*^* 

[0 3 9 3] ail^tA°y^-fe^h7>yX^ 

>z/X9&frLX\ — iBSrtfy >m (B L L of fife 
Sti^ 1 WIK h 7 > y ^ ^ *iHT, ttilfr-tV 
30 7 Fi (BLH0) (:SilJJi^o.-^KW.^ 
•fe;v-*MX(4 8 F 2 C^^t-T^/BLffST^^^ 

[0 3 9 4] ($63 13 9 3 (4. 

$6 3 a)|H6Jg|8H«te-6FR AM0>-fe >XT>:/fl|jS 
*^i"^ffiEJKIl|-C*i>o -<0-b>XT>7 P lUg&f4 x [21 
8 5-H8 60ffl*i2», 7t-^f7KBLMO 

CTSrH 9 4 lw^i- 0 
40 [0 3 9 5] 16ft i: L-Ct4, /PREH^H i gh, P 
RELHowCU bf7h«S:7n-f>f >/i:t 
4o ^CtC, WL02^TtfB S00*±*f. ^r^f-^^B 
LHO, BLLOtCtc^iUL, d ix**«fe > ^ T > 7ft<0 
BLHA, B L L A RI»#UDWL*Tlf. DB 

S00«r±tf, ^^-fe^f-^BL H 1 , B L L It: 
Wz&ihL. :W/X7>7'rt<^BLHB > BLLB 
feb^ 0 fOl, 4>t00, <I> t 01*2: ^>Ttf> -fc>*T 

[0 3 9 6] P RE L ^il^itf. B L L A, 

50 BLLB^VssCiStto -0<h£. i9 3C^tJ: 
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-fc>* Turtle, BLLA-BLHAH, BL 
LB-BLHBKHSS^/^V^K 1 
"C, BLHA, B L HB(7)S15ii, -t i^^BE*ffl 
0 2«0«t>2»tT* f ofctt4:4&o *<Ofc. /SAN, 
SAP£W/±tfU -fe >XT>7 p 4-rS14ftL. -fe^ 
H^USLfflOB LH Ai: - -fe^flJOB LHB^i, 

[0 3 9 7] *v»-C, PRELAW, BLLA, BL 
LAt7D-7r//CL, TRNA£±U\ 
fcBLHBOf-^S:BLLAi:ex.5o 4> t 

00£±tf, -t>X7> "/"Crlf $1 L tz 7*— ^ B L L 0 , 
BLHOCgi, -fe^UW»*ii*S:fT9o B 
S00*TH\ WL02Sr±*f-fe^«:Hi:, /SAN, SA 
PSr^ffittCL, TRNAfcTtf. /PREH £~Rf , 
PREL£±tf, BLH0 = BLHA = BLH 1 = B L 
HB = Vcc, B L L 0 = B L L A = B L L 1 =B L L 
B = V s s tt^o £01$^ — fe;WC(i, " 1 " r- 
***W**&S*U DBS0l£Ttt\ DWL£ 

[0 3 9 8] (164 coHifiJBS) 0 9 5 14. *l§W<0 
164 OtiiiCi^)^, F R A McO-fe >X7> 
^/TtfiUKi-Ci^o Ci<7)-b>^r >7*[I]g&(4, H 
8 3-8 4, 18 7 Ofl^-fi 2 KB L 

fl5tf>-W*H9 6 H^-To 
[0 3 9 9] 139 3 fc*4r&.£t4, y*--fe;ua*. -b> 

-C*&o iftf^t LTf4, /PREH^High, PRE 
LSrLowUU fcf^ h«LS:7n--f >f &o 
tc, WL02£~RfB S00£±H% -b^f-^tBLH 
0, BLL0Ci^ffil> :M«-fe^^7>^rtOBL 
HA, BLLAg^^o *r(Ofe. <PtOO, <Pt0l£;£*> 

[0 4 0 0] *^T% PREL^rjA^±tf, BLLA, 
B L L B £ V s s Ultto - «0 § , i95 tC^f 4 
-t>AT>7ftlZ x BLLA-BLHABCftS 
ZtLtz*ir'<i'9C 1 03Sb*-C, BLHAlfiti, -fe;u 

/DWLA£~Rf, B LHBUlJcomffi^ "1" , 
"0" r-?<D*mmzTlf2>o ^Of&, /SAN, S 
AP£T*f/±lfL, -t>X7>^fittftL, 
*aSLfflOOBLHA£^-*;i'lg!ltf>BLHB<Z>^ BP 

[0 4 0 1]. fOfi PREL£TH\ BLLA, BL 
L AS7n-f ^ >7CL, TRNA^Hf, tttfBSft 
/:BLHB^)f-^BLLAi:exSo 4> t 

00£±lt\ -fc >X7 >y-Ci9ipSLfeT'- 9 £ B L L 0, 
BLHOUfex., -feJMCW#S&**tT?o *<D&. B 
S00£Ttf. WL02S:±if-ir;i/S-Efli:, /SAN, SA 
PSr^fSttUL. TRNA£Ttf\ /PREH£Ttf, 
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PREL^llf, BLH0 = BLHA = BLH1=BL 
HB = Vcc, BLL0=BLLA=BLL 1 =BLL 
B = Vsst«o Z<DV$9'<--t)l'm**'*i'9<DBl 
»MtHighU^w:IL, 7V + - vB$KH1~o 

[0 4 0 2] (g65 <OHifi«J8) H97I1, 
^6 5 (7)i»iffit:Ib^) F R AMO-tr >X 7 > 

8 5-86 Off^-M 2 7t-^f7KBL»ll 

10 8 izm-to 

[0 4 0 3] 193, H9 4t*i-6,gli, TRNAi 
TRNB^MLt l$OTRNC^SL^"C*^o 
c<a«£\ ■b>X7^i«^t«T-Ho f>'JyF 
14, -fe>^lfiH^UTRN*±lf^t, BLLBffli'J 

[0 4 0 4] (S66 OHiSBffi) m 9 9 14, 
S66 <n%m&miZ%t>Z> F RAMM > X T > ^fif J& 
*r^*t*^<ffiElKl|-e*^o :<7)-t>X7>«li, n 
8 5-8 6<7Mt-^S2f£, 7*-^fyKBL«flEOH 

0 0 1175 1~o 

[0405] 197, 198 <h^& 4> t 00, <D 
t0l£r4> t 0i:i btbtz&7:£>2>o -<7)^§£\ *>XT 

«»UTRNS:±ftf&t, BLH0, BLLOltf**) 
"C* < . B L H 1 , B L L 1 fill 4 —a 'J ^ h T S *L*H» 

[0 4 0 6] (ft 6 7 OUttJ&ffl) H 1 0 Hi, 
<Oft6 7^HMSl:ffi*>4FRAM*4r >X7 > 7* flf 
30 iatSr^i-*fflBIIIttBI'C*4o -<0-t >"7[3tt<±, 
18 8 - 9 2^«**2fS, *~7>BLm&<0&tm 

[0 4 0 7] H9 3 fcS4&,«li, BLH1, BLL1 
j&*-tr >X7> tC3t£T , yx7- K-fe>X7>7 p 

3 <h^fffi-C£>£ 0 

[0 4 0 8] («68 (OHifi^) B 1 0 2 f4, 

40 [0 4 0 9] ^-tV-fe^ h7>'>*X^[-^iJU. ttSEE 
***4*a»«ff*-v/*">^ (Ca, Cb) *««Lfc 

7>^^*^Lttf7hj» (/BL, BL) 
L, ffe^^yi^-h (PL) i:8«Lt-b^n^i 
*fifci"*o ci^StjSuJ: 1 -t;n:2 hco^-* 
SSMi: Ltli7t-^f7 KB L 

[0410] (ft 6 9 (vnmmm) m 1 o 3 

0^6 9<oHJS^u«^b^FRAMco^^e y -fe;uSMt 
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[0 4 11] ^^■J-tJi/^VyXJ'K;, mm* s &% 
* SSSIStMr (C b<r)W^>C a<7>m&) 

««-je«>fcA» s*r*#* now** »<•* 

*li|Rff»:«#L«:^fcae>, C b ONI Of v>IMtfli 

[04 12] -t^-fXt Ltli, WLiB L 0) 

/H:4S:ifiio h 9 >->*^^S-SJ^lPitC4Sa.± 
^■c-fe*ri"f *3*5Effci-fLor, kmt-(>2f 

14, •)±0«.«*»?>##UH«Srfl'To 
[0 4 1 3] iitU*#Ur*||ifiJg®tciJV»-ci±, h9 
> v x ? l±y<;w * ±-c«/h«> 4F ! t'f Xt-Mt * 

ffit/t, +fv?, pnl^f) ^:<04F ! 
X±»c^itc«g-r 4;ti:j: f), Hf-nat)2 
F 2 WTO-br;U4rH^r*'§^o (£*<0 8F 2 -t JUT-iSl 

■9- -< X«'h&* * t# & - t HP? § & 

LT14. i-fC#-&Rl<7-t;V-y-^X4-S|/JxL-C (4F 2 

i:LT) -efL^f,, T r HWWSl^ff+t /<->*^«- 

[0 4 14] + /<->*Otft*ff*SEx..&:£8: 

l±BD?lfj^i)-C4:<, *m Wx.1* (SrBi 

TaO) t (PbZrTiO) tf5t/t«BEA***B*»<b»4 

[0 4 15] (g7 0<7>$kffiMm) BIl 0 4li, 

<nm 7 o oi6j6}gsg«-siW-*-*/c*<o«FttiaT* i7 , h 

10 2, 11 0 3 Oft 'J -b;K75«jf£<75— WS^LTW 

[0 4 1 6] HI 0 4 (a) It. £5i]»«S*i.fclW¥jJ* 
»v>;frw3£§HS*Mr (Ca) Ok^f'U^- 

HJVca, P r a , teWfl-M;* P s 

atti. HI 0 4 (b) 14, SUSSES *1£&JP**IP 
V'JroSittt+tA-y^ (Cb) OkXf U 7* >v—-f 
<r>Wk&M («»1t«:«»«:«l»)|Sfev»^:0) tftm 
ESr V c b , JSSfrgfiS- P r b , &«53-g»£ Psb 
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tt4. fit, dftib 2 -o<»imW.#-* + ^ ^iffe 

fcfMEa-fcttOlfc^fcB) ^1104 (c) IZTF-to 
[0 4 1 7] **»fttLTIi» Mtf+tA"v?S 

fcjfcSfcWEfcSUmLT* C bWT-'-^^if^aiL/S 
#§ii*«rffv», *&£/h&v»mE*EpiniLT\ Car 

TO* U (BP*), BL-PLfflC) ep*D 
10 £ix£mJE£V 1 mi UCbO^fiKCi'g 

£5>1\ CaO»SR*E* f fiC:4eaEO/hSv> (-Vc 
b) <V1< (-Vca) wmffSrEpjJDLT. CaO& 

-xt-, — tv i=ovi:';-t7 y-t&o 

[0 4 18] ^2 (C, C b<OS-SSte3>*iec**§V'>V 
1< (-Vcb) <7)«JE*enJDLT, CbO^iRKfll 

(-Vcb) C 0" 7*-*) sgvMi (Vcb) <V1 
(" 1" 7 s - 9) O^ffT-, C b tz-t;u-r- * 
20 &<^£*fv>, *i:-SVl=0Vi:'J-fe7 hts„ 
[0 4 19] —mi$g.2tl?z7-9<nc a 

S»3&**fir-3o BP*-. C b^f-^TWfclgSfifc^ 
ill:, C b oMIC* f fe- , C a o»IS^ s 
jgC:* (-Vcb) <V1< (-Vca) ("0" r- 
?) Sv>li (Vca) <V1< (Vcb) ("1" f- 
30 omJE-C, C a K-fcjUf-^S-SS^&.&fctT^, 

>ai:v i = o yuu-fc ltxu f-V-^mfc-r 
[0420] j&'pnmiiz-effig.frv l = o v 'J -t 7 h 

v> 0 Ca, CbWR*ttJL/*#&*OKg(|*-*'-->*> 
*J*oTfr}KMU (V c b) / (V c a) Jt3f£~ 5 
k&t>ti&o (Vcb) / (Vca) ittf 
/hJ^tVcb-Vca ^7) J 4& < •) ^HiftOJlH t 

(Vcb) / (Vca) ^ItfSi, Vcc 
i*)Vc b(i;*:£ < ■Ci^W^*, LTV c a O 

[0 4 2 1] i t)IE5ttZV>x.l±*, gtmffili. 
40 ■*/<-> *rtr#tf$r#o/.:», enJn*ffU*t LTjlgi S- 
WorfrmK&i?rn 0 ioT, C 3**12(11 0 0%S 
et^aiES-Vcamax, C b TWRteL 
OttlE^Vcbmi nt-t&t^ Si»*#*-V'<-> 
C a (Df^ifc L, #^ii*8#(r)«JEIi, V c a m a x < 
I V 1 I <V c bm i n tt^iT', iVll-Vca 
max>a, Vcbmin-lVl |> a t +53" a > 0 

£t3iJz.i-Z>-&m-t) , $>2>o Vca = 0. 5V, V 

cb = 2V, C bM^tBLOV 1 =- 3 V, Ca^ttJ 

50 l<dv i =- i vtts^-t-^o^i -3<r>mx-&ho 
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[0 4 2 2] C aWi&thL<DV 1 =- 1 VB#. I V 1 I 
-Vc a = 0. 5V, Vcb~l VI | = 1 VtT>s* 

v >*t-i-s<7xi. m i o s (a) - (c) izm-fx n 

frm%tffu^tztbXhZ> 0 -titi, *^(iCa, Cb 
* f j£< ftS*:A6-C<fcSo C bf%^ffiL£PJ!JD 

tff^vcc = 3v, c zm&th Lmumj±z 1 /2 V 

cc=l. 5 V^SlJ^TT-ti. V c a = 0. 5-0. 7 
5V, Vcb = 2- 2. 2 5VgSi:S^Ltta^ 0 
[ 0 4 2 3 ] d 1 0 4 , 105 UTjrf «£ ^ *HJftJg 
ffiTCli "1 1" f*-* (3fesI^ ? C bOf-^, i*>rt*C 
aOf-^) liPr' (=2Pra = 2Prb) Oftg 
"00" f-^ii-P r' (=-2Pra=- 
2Prb) Offili:*!), "0 1", "10"ii0Vco 

fisu&s 0 "oi", "io" i±mc&w:i<z&z>fr\ 
m&zmnLfzmi?, m\tt&wimi)m*z>t2tb, 4 ft 

St. HI 0 3<7)£ ^ & 2®<7)S£l§mfr^'^>?«/i 
"Cti\ */ic^fettiiiui£<0 4 F 2 ^^(nm^tm Dft 
/j#>. v-y>lii/2Pr' - (Pra = Prb) t 
ft*). mj*E<7)4F 2 ^f^^Uo 
[0 4 2 4] ZtiiZttLX, a»***^/<->^lB««: 
2«fcLT, 4fe**'J*flMtLfc»£\ - 2Pr-2 
P r W*3»«Lfcji![-C«**ia*i-Sfc» (2Pr, 
2/3Pr, -2/3 Pr, - 2 P r cofifi) . U 7 r 

p r tfti)**ifc»fflnJt-<*<bi-&±, -fe>xr>y 
H»* f «*v^ff*KOie«* ff *i), HftA*** < ftS 
±> -7-y>i«i<fti, 0 4 F 2 -9->f 

nCap+lTrOnlf7hf-^S:fSj$L, § 

*** (»«9WI*flc*-v/<->^ft: n) uJt«£4&*> 

K»LT\ #-lfiy^ l J(i. gf^ (Log 2 (mffi) ) 
HJt« t ft & a6^f IJ fc ft S o 
[0 4 2 5] JLft^U, ^f'J X;V-^CO$/L^^iio 

r<^s ^ t t-fSo 

[0 4 2 6] 2 fcf <y KO-tJl/f-^^ "1 1" 

<om& (E" <5) . V 1 =- 1/2 V c c <7)m/±££PtJD 

So -S»J-b7 h It, (G") V 1 = - 

V c c com/±^^niPLT, (H'\£) CbOf 

-^^K^m^ti, (D") urn*). i ) 

hi, (E") izm&o CaCOS#^^ 
T\ (J'*) (E") Clio 

[0 4 2 7] ftixlf, 2 fcfy F^^ril/f-^^ "l 0" 

<nm& (G'\«) > v i =- 1/2 v c c <o«£Etepfin 

(F'\S) U3fcT. C a<7)T-*- ^^ffc^^^tL 
So -S'J-fey h It, (G") V 1 =- 

VccOtE^WLt, (H'\£) USfcT. CbOf 

-*a*«*ffls*u ss^iA^^ii (D-) izm*). u 
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■fey hi. (E") tZ^So *C Catf>W##i&* 
T, (F") C*T. ^'Jft-yt (G") CMSo 

[0 4 2 8] fi&J;ltf> 2 tfy F(0-bJVf-^35 J "0 1 
<r>*k& (C'\£) . V 1 = - 1/2 Vc c^KffSrEn*n 

So -S'Jt7 h LT, (A") V 1 =- 

VccOtS^ttLt, (H'\£) CbOf 
-*ri*R*ffi£*U (H") HR9 V U 

•fey hi. (A") i:R4 0 *C CaOff#-Sii* 
10 X\ (B") H*T. yjf t-yt (C") izm&o 
[0 4 2 9] Wictf, 2 tf *y hO-fc^-f-*** "0 0" 

<7)Jt^ (A" . vi=-i/2Vcc omffi*enin 

So -SV-fe y h LT, (A") j&K**:^ V 1 = - 
V c c comi± ^^nSnLT. (H"<£) K*t\ CbCOr* 

a s*u s#^ii^iti (H") mo, y 

-fey hi. (A") Ulio ^C, Ca(7)Bt^W 
-C. (I") yVft-yt (A ,J ) CMS 0 

[0 4 3 0] :^J: ^ C, fi®65C(i. (G ,f ^) t 

20 (cjft) iiwifc*-63ft», ^tt^^e 1 ; t«i*ft 0. ffij 

f^i-SfL^(i:^ft 0, g|l07 r -^4:L'CB»"C*&o 
[0 4 3 1 ] ($71 (OHM*) B106 tt. 

co#s 7 i oHife^*Si?gi-s^i6c7)fec7>r% 0102 
es& t -wfe« is vts 9 Lfzm&zm l-c^s 0 

[0 4 3 2] Ml^ B S00XtrWL02£iI4RL"C, SI 
ifm#^r-V^ o v^C300 , C301 */B L UJHCK** 
§fS^^. BL^'J77l/y^lf7 h^tftO. if 
C300 Or'-^S:tt*taLfc«F*-C. :of-^i^ 
30 (^-HSIEfiUy^^ Cffx.. -jfcCC301 C0x-^4-|%^ 
#^ i. — WfIE«Uv^ ^ \zfGrx.btLX\**tz7*- 
300 c#*K-*tfAv^ 0 

[0 4 3 3] ($72 (Ommm) H 1 0 7 li, ^§1^ 

o$7 2<^||]te^jS*|Ji^i-s^i6<7)4>co-e, mi0 6 
<o$kffi&m i:5l !f ^f- -v / < v ^ o ^ ^ - -fe * Jp x. 

[0434] ztii±^ aur-b^fcra— ^war-na-cg 

So 7°'Jf t-y^t^l^ffl, DWL^Low, DB 
S01«:H i g h C«oT43ittf. "0" 7"-^^#§ii 

40 iti. >£<n*r j ? jvmz "0" x-^^il^m^a. ^ 

"l" , "0" f-^otf B ^l(it;BLHi^ftot 

[0435] H 1 0 8 (i. H 1 0 7 <0%ffil&Wi<n ? < ~ 
-fe^Sr«»K^J»«ELfc»^S:^L"Cv^ 0 140 
(b) . 0 4 2 t^co$c&^*S 0 
[0 4 3 6] ($73 OHJfeBS) I109li, 
0$7 3 0iaS^ffi«:StMi"&3tae)OfcO-e. 010 2 
frhmi 0 8Oyj^:{iSfflT-§S-b>XT>y[l]^c0— 
50 ffl^LTv^So Ztlit^ (PL) 1)±@^^ 
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[0 4 3 7] mi$to&9n»** l )Rl<a±>AT>7® 

mtm%z>*M. (i) -t>^r>yrtif7 hmt (/ 

BLSA, BLSA) t:Vs stf*0t4<, VBLL 
^yU^-V-vi-^OS&SrJfo. (2) /SAN, SA 
P<7)mfi£. Vcc, Vssl»1t4<, VBLL, 
VBLHi:t4 0Rt#o, (3) ^>^7>^i:> 

[0 4 3 8] (£7 A<n%m&m) BllOli, 

<nmi 4<»mmm*mmirhtz!b<ni><r>x^ 1102 
frhmi 0 7<7>*;Mff£&t>11I 1 0 9<o-fe>X7>'7 p [I] 
M^l 1 0 8 i:lfflt?l -6»ftO 3 ooflt f LT^ 
£ 0 yiz-F (PL) SmB^O^O*^* 

[0 4 3 9] (y-XA) tMi, PL=l/2Vcc 
T% \£ y MS$* VB L Lt^'Jf t-y Lti3^ WL 
02£TH% B SOOfcJitfai:, -fe;l/H«i (l/2)Vcc- 
VBL LO«fl[**SlSn5*i. C300 Of-*rt ? ff^aj£ 

BLL^VBLH^ifipILT, :^)7-^TR^H i 

ghc Lx-mm v V* 9 nEts-r *o 

[0 4 4 0] /BL, BL£VBLLll*&<hL, 

C300 - j " ? 60^^ fc. "0" f — * 
OMi^^K L> BS00£W. WL02£± 
tf, t A'v ^ 0 V t: 1 /B 

L/BLtVs s U^fV-vtcLT, SJ^WL02£ 
Ttf> BS00*r_tH\ C301 <DT-?im&&-fo -fe > 
X7>yt« BS02^Ttf, WL02£±tf, 5*1* 
«tt**/*v*ra<7>«ffi£0 VCt^o /BL, BL£ 
-f37>fXLt*?», WL02£TH\ BS02£±tf, tf 
*y ha&fc-fe^SrftlKLT. — B#fS1t U ?OC300 O 
f-y-£4r^US#£i£^LT. BSOO^Ttf. WL02 
*r±»1\ /BL, BL^VBLLt^'Jft-yUl 

[0 4 4 1 ] (*--xb) i±, C300 <or-?<nm&th 

&&/BL, BLO«*§i&***jg£<bfcv\> fit, 
/BL, BLOVBLL^I^TtfO^ d>t0 £± 

[0 4 4 2] (*-xc) ti, (y-xB) co^-r, 
L^iil 0 7 <r>y\-*uv*m^tz&&iWi-t 0 C30 
1 (7)f-^ Sr-fe^UWS^ii^iffv^ BS00£TH\ 
WL02«r±*f/j«. /BL, BLtV s si?-ITIf 
h 0 Z-<T>n, DBS00(iH i ghOii. DWL£Lo 
w(:g9/:ii, "00" f-*##£i£ 

tixho f ^-t;HiDBS00^Low, DW 

L^High \z LTx ^60-^>f ^;KOl6f^Uffix.^^i: 

[0 4 4 3] («75 OHJfc®ffi) III 1 1 lit, *«W 
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<vm7 5<nnmjfmzuW'r2>tztb<Di><7)x^ mi o 2 
ri*£>n 1 0 7 1 0 8^-t>xr>7 p [i] 

[0 4 4 4] CltUi. ^U- h (PL) WEBSeO** 

v\ WL02, BS00^>»f^»S:«?>L'r«afb#BIft 

[0 4 4 5] (y-XA) TMi. PL=l/2Vcc 
T% If? h^VBLLU^'Jft-yL^^ WL 
10 02£Ttf\ B S00£±tf£<l:. -fe;WC<i (1/2) V c c - 
V B L L omte^nSn 5 fu C300 of-*a*i%^ai£ 

BLLtVBLHi:«ISLT, :Of-^TR^Hi 

[0 4 4 61 /BL, B L£VBL LU&h L, 

C 300 Hfi " 1 " f - 9 <om£r t . "0" f-* <DW,&X 
<D&mM;<Di&\,*im< U BS00£T*f> 4r;V«htf yh 
i»*fr»iLT\ /BL, BL^Vsst^Vft-yC 
LT, BJgB S00£±&f> C301 Of - ? £f^ffi-r o 
20 -feVXTvyT^iplL. C301 Of- 

fr^o/BL, B LS-f n7^fXLt^b> SJKTR* 
H i g htCLT. — R#E«Pv**OC300 Of-^i 
■fe;uUS#§ii*L"C. BS00*TH\ WL02£±H\ 
/BL, BL^VBLLC^Jft-yltltO^ 

[0 4 4 7] (^-XB) ti. C300 Wf-^a*ffl 

to £~nf. ^'/^7>7'*|igf^, ft 

M/BL, B LOfff iiiW^^^^ 0 ?Lt, 
/BL, B LOVB L L^O§I§T*fOB#, <D t 0 Sr± 
30 . _ . ......... 

[0 4 4 8] «aS&. C300 £!% tf it ^<hC 301 *S!tf% 
£"-ePLttlft*a;*fflv*-C. C300O#£>l±. OV^P 
L^Vcc/3, OV^BL^Vcc/3^1, C301 0« 
OV^P L^ Vcc, 0 Vs£B L^VccO|SH"C 

[0 4 4 9] (IS 7 6 OHJSBffi) B 1 1 2 tt, 
0»7 6 0HJfiSJB*»W-r-&fca60fcO'C. mi 0 2 

CT^^i-o y^-h (PL) «ffi*-«»«Sft 

40 f&a^^LTV^o 

[0450] a#oa»«flo^ufflo-fe>xT>^iii 

^»^U4*pTh6140*)* VB L L, VBLH^yj 
[0 4 5 1 ] (177 O^ffigi) H 1 1 3 l±. 

<om7 7<n%mwtm*mm-thtz!b<oi><nx^ mi 02 
& h m 1 0 7 <o-b ;i/^fiS;s.c^m 1 1 2M>xr> -/h 

50 (p D nK-&mm<D^<nm&*7f;-to 
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[0 4 5 2] ffi&lzWo t, ta:mJE^/h^v>C300 
iWlttm&ii. (l/2)VccSgPLM^o - 

*tu«tiK -fe^nensnsn* i M± (1/2) vc 

ci«o St«Ert f *:§v*C301 -t;vSr»tr»^ PL 
g*mEE N4V c c t%Z>o ztih<ottmzX *K if ^ 

FSM/BL, B L<Dm.±&#m\iV c c "C— fcizfc-o^ 

[0 4 5 3] (*--*A) Ttt, PL=l/2Vcc 
■C, If* h«Vs sC^ft-yL^J, WL02 
*TH\ BS00£±tf&<^ -fe;w:li-(l/2)VccOS 

trepan £*u C300 ^^fg^m^ix&o 

t^r ^ti&teffcU If v h^SrV c c i: V s 
E«Uv**KE«1"*o *i:,'/BL, BLHss 

izmtL. C300 rt ? "l" r-9<nm&t "0" f-* 

(0*^-CO^ffil:Ojav^*< U /BL, BL«:7U 
-fO/i:U:fi PLtEtVccUlWo t4 

tf h«atzC301 Of-^^ffiSit^o 
T>-7X-mty%LX^ tf^HftiVss, VccCtS 
fc, C301 t!> ? "0" O^S#§ii^^ft>ti, *:P 
LlS^Vs stiTtf£^> C301 "1" C0*&^S# 

[0 4 5 4] P Lmff£ (1/2) V c c |:RL, tf 

•;H(Wt (l/2)Vcci:^7>fXno ^-f* 
fc, C301 Of-^WLt, 

^iv^ 0 ;jci:, PL= (1/2) V c cco^ ir% TR£H 
i g hULT, — B#ffiHl'vX*<7)C300 Of-^H 
JW:fftSii*L"C, BSOOSrW. WL02£±H\ / 
BL, BLHssC^'Jfl'-yt^o M^2i: 
^i-Ji^U, /BL, BL£ (1/2) Vc cCLT^'b, 
BS00£T&t\ WL02Sr±l-fT4&v> o Cl*LT% 1 -*M 

[0 4 5 5] ^^^U, -«HB*uy^^U5ft«m#* 
^y^fcfflv**:*^ V P L" *mfcV>£ t 

[0 4 5 6] (t-XB) li, C300 Of- ^ Ofjc^ffi 

M/BL, BL^BtSii*i*^^4^o fit, 
/BL, BLGQVBL L ^<03 1 § Ttf <*> tO £± 

[0 4 5 7 ] (*-XC) 14, (^-XB) 
L^tC301 <Dt- 9Wi&&Uk. 4> t 0 ^Tlf&ilr^ 

300, C301 ffli:2 8afi, -B»E«UvX^uc300 
t C301 oMx./:fi -^pfeiSUvX^^LT, 
C300 , C301 ^)f-^^i:^aiL, ^8B3&»^ — 

iOf-^^^^»)f^, Hi gh-Bnad 
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[0 4 5 8] (IS 7 8 <n%ffi$m) H 1 1 4 (4, 

<nmi s<Dmmjfmiumirz>tztb(oi><Dx^ eh 02 

[0 4 5 9] Ctil4. h (P D *S«r^-»*K 

tti--&»^-e*-6o Hi 1 4i:Sti^:, Hi l 20 

[0 4 6 0] (*7 9^ftii) HI 1 5(4, *£W 
10 Og7 9<7)IIM^^t^/:46^t^ [210 2 
^Cjil 0 7O^tlgffl"C§^-fe>XT>7 P [l]^C0- 
OTSr^LTV^o -*U4. -fU-h (PL) IS^^a 

[0 4 6 1 ] Hi 1 4<om$UzmjL. * y-f*) >m<r> 

<>, »s»«*i4se*><bfcv**** 

20 £ G *J3. BUHSH4 3(0»*WKLt, + 
[0 4 6 2] (180 Ol&SfiJ&Sj) H 1 1 6 14, 

o^air^^t^^^^t, eh 0 2 

WiSLtv^io -*x(4. -/U-h (PL) «JE«r— ffl 

[0463] Hi 15 t*££,£l4, -NfEttl/y^^ 
t LT, a««#*^^<v^-CJ44:<*»*#*'V^^-> 

30 OE«*ftU^o 

[0 4 6 4] (£8 loail) HI 1 7 14. 
<DmS l^IIi^W^/:^^)^T\ HI 0 2 

«**L-Cv^4o -ft!4. (PL) mEE^-a 

[0 4 6 5] H 1 1 4 -«fSttl/y^^ 
rt ? 2 Vf -y h t* — * S:)totv^fiti4o 1 ot4#LiCJ± 

* 0 ^ni4, hi 1 4 (t-^o <7>£n%mmiz&m 

40 "Clio 

[0 4 6 6] H 1 1 3 Izmir* 0 "/Ix- h- 

aigftffii:> E 1 0 9 U*i"«t -7 4, if y h*««*SE 
^^^•ft^a^^^-tt"C. S102-B1 07^bf7 

[0 4 6 7] (1/2) V d d "/U- h tf y hfll/hfiMf: 

h 4: If -y Hft*«H«ra*-frto*T*«>lf *^ h 

*aj-TK-c*&o ^co^^, e ^ h»®ipaojt«4, hi 
1 0. h 1 1 1 offico#*^fi«m*fiijffliLa< ^^>o 
50 ttz. m 1 0 9oe y hmmmi^^^^^^ 
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[0468] 0 1 0 2 - 1 0 7 (D-bfrlZltLXm 1 1 3 

i>m%^*Z>%M. ^U-Mt^Vs s, Vcc, 
(1/2) Vcc u^Krr *<#g^&&o V s s , V c c K 
i-^^ti. Vss, VccIHgttMiv^ (1/ 
2)V c c H-t&Utt, f-^fip (1/2) V c cf&£@] 
»-C5S**ftfc (1/2) Vc c«S.*fflv*&#g***»K 
^-KVssH (l/2)VccCit«^ (1/2) 
Vc c««#T* f *)Fn'J«i:&&o 

[0 4 6 9] 01 18 tC^i" X o 2-fe;l/7 

(1/2) V c cmJSOiSfti±«lx.^ft*o HI 18tri3v^ 

[0470] HI 19 (a) (i, /U- 2ii 
PLSEftEE&tMi, PLA#Vcci:4-5tS 
PLBSrVssUU P L A^V s s Z> £ £ P L B 
SrVccKU P LA<hP LB*va- h LT, (1/2) 
V c c fcSttWW&^S-erTV^o -feiUT W A 
■t;i/7 1/>fr-tl^) ^ffittft^tt"Cv^B#, -tr;i/7l/ 

<^P LlEiSlplKOi^fflllg&PlJSrlll 2 OfrC^i-o PLE 
QLtHi g hUi-^dttCj: DPLAtPLBliya 

-h£*u '(l/iivccipaiatsfiio s&n. si 

10 4 7 1 J H 1 1 9 (b) «±H 1 1 9 ( a) USD*.* 
f>L/:«i*L, ;^-C(> (l/2)Vcclig»M 

-c*4o ii 1 9 (b) <r>?Lmmm&£7 f ^-y®& 
(Dmmms&mzm 1 2 1 ictki- 0 

[0 4 7 2 ] [11 1 9K£v>"C. (*y-T) 7l/-fAlf* 

D-eft< rWBiSMH, 7U 

>f Bill*, 0 1 2 2 il^i" «t n PLB(»f)-c^ 
<. BLiVccC^'Jft-yiat, 7 1/^A« 
<7)Kj£££-££<h, §gCP L£ (1/2) V c c C"C§ 
£ Q ^<0<h £<DJz> XT >-fm$&$:M 1 2 3CSto -fc 

>7°B(iv c c 7v* + -yiaHW*»its*t*o 

11 2 4(i, 2 If* h-fe;i/Ot}#OR*mLS:PHr^r 
AliBs s7°'Jf Tl/^B^VccW^ 
[0 4 7 3 ] (i82 <OH»Jga8) B 1 2 5 IJ. 

0^8 2<n$ktkmmim.W'tz>fztb<oi><nx% 0102 
BfffiHSr^i-o ^ftti, 01 0 3^ii|(O»K'* 
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[0 4 7 4 ] \£vvmMmk. BOTO»& * 

[0475] (^83 (ommnm) 1126^ *5tm 

(Dms 3^Mi^^t^/:^^t\ 010 2 
»f®0£^1-o £*Ui. 0 1 0 3 Ofl|jlOSEJB«"C* 
[0 4 7 6] tfu/ «l¥tf)#l£*5iSt»mte* 

<, iSlfc & 7 n LTv>& 0 SNWfSli, i£ 

* 2 «jBK#»fc s n t»«i-*udr, wmttWMt 

[0 4 7 7] (*8 4«*l6»a8) HI 2 7J±, 
W*8 4 OtSi6»IR *>T\ 110 2 
<7)^ -b;K7>l£fflfil!S&H£ll^4 * 'J -tfrM&v 

mmm*7F-r 0 -cw±, n o 3 <o«ii<o&jg«-c* 

20 

[0 4 7 8] T«*«U:2 8»Wffi*8po9ftSvM±ft* 

[0 4 7 9] (*8 5WHJfi©ag) HI 2 8»i, *5SW 
0&8 5<DmttZfc&$:W%-f2>fzit><r>>l><DX^ HI 0 2 
y * - ;v ^ K B L ffl £ H L T , y i ft 

li:*-7 , >5g;v'>{i 2 T r + 2 C a plroi^Mroil 
[SS&H (a) S.D f -b;u»rBH (b) £*rr o 
30 [0 4 8 0] CLO*^ -t)l<<D\M.n&m~,M*im<?) 

mm. h ? > ?mm-mimmr'£2,o 
[0 4 8 i] (§86 <Dmmmm) 312911, 

4 4 ® If +t/<y ? t-fe^ h 7 X ? *t?i|«t 

40 $a£ig*T-#&o 

[0 4 8 2] («8 7<onmwm) HI 3 0(4, 
<0»8 7<0||i<B^«e«rS£Wi-4^:*i)Wi)<0-C, Hi 2 9 

[0 4 8 3] 4 F 2 ■y-'f XK-bJU ±gB 

ItCioT, 4 F 2 -*}■<{ XX*3Vv hnr-fZIRift 

[0 4 8 4] (»8 8«5|t«6?BI8) HI 3 Hi, 
<7)^8 8«0Hte^S«rl^Wi-4/-i6<0^|ffillKllI-e*> 
50 4.1102)i ! 4F 2 -bM:2f7 FOf-^ffi^ff 
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[0 4 8 5] (31 8 9 <DflM2)5l) II 1 3 2 (4, *S£E 

$<o%Mfcm*mmirhtzib<ni><DX-. 1131 
<7)^fflE]£& 4" fm-f & ^*ii<^B/r MUl * 7T- L X ^h 0 
[0 4 8 6] 4 F 2 t^Xn-bi^y^yX^i:, _tgB 
U 4 O ^tJtmffi^ & & * / * V ? £ ffi/I -t & 

Ii:i:J:»), 4 F 2 t>fXt4kf7 hOf-^iK^fC 

g^LT, &*CD8F 2 t-fXOFRAMC^ 

It, 2f£x4f£=8f£om«S£^-e#6 0 

[0 4 8 7] (» 9 0 (Dfkffl&m il33(i, #119! 
<7>S£9 0<0HMiJBffi*iftW't--6^:*J>O«>(0t t , Ull 0 2 
OnCap+lTr -tr ^«J& <h m 8 3 0«^1^ 

[0 4 8 8] 4F 2 *>fX|;2 If 7 h W±<7>flf $6* trx. 

[0 4 8 9] (» 9 1 nWfcfflg) B134I1, *5SW 
0)fg9 1 OjOBg»tR9J-r*fc*C)Ofco-c % (a) (4 
«flB|gI»BU (b) (i#14m-C$>^o 

[0490] m i o 2 

is9*&Pmffi-f2> nCap+lT r-fe^flUSi:** 
*K ntt(t«EW-fe^«:»«L-Cv^o lit, -tr^h? 

14, WSStTIR^iit^J^ftaLT*^. -tJ^7>y 
[0 4 9 1 ] ^ ^SJEGITsRT-i*. Ill 3 4 ( b ) tlTF 

o-b;M4, -fe;i/ h7 >y**u^SnSiirt:«Ea*c> — 5e 

[0 4 9 2 ] (HI 9 2 <»%Wtm) gl 1 3 5 ( a ) (4, 

1 3 4^*fflBI»*IISi--6T'^^^«a*r®i"o 

[0 4 9 3] mi±P4T»^ (Da) i Lt(i, 113 1 3 5 
(b) - (e) tX, MWt^SSo (b) (4, 
pnpS^iinpn^fK^tl, n £i!^T£ p 

HSLtv^o (c) li»aifl[PN«*«:ffl^fcyjL+- 
-Nt-KtiaLtt^o (d) (4, pn«£\ n 
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p«^*Mft«"C*aL-C^&o (e) 

ho 

[0 4 9 4] # (e) U£^Tt4, U 1 3 ^ 
&fiff£T-l4&<, B 2 4 oa»*#*ir * *>-«BK 

[0 4 9 5] (* 9 3 <D%ffi!tm) 113611, 

io ho m i o 2 <Dfcm&tf^%h&mnfc* 

mmWt-fh nC a p + 1 T r-teJHMfci:** 0, H Ctt 
SJE^-b^S:SaLTV^ 0 lit. H)l>Yy>VX9\z 
»v*SSSitt** (Ca) I^F7>y^^: 

BU^iJ«^LTV^^ ftOSJ^mft^^v? (C 
b) 14, (Ra) «rfiyyK»RL"Ca*<b> -fe^ 

fflL/»§ik*B#. Mt^t^yKaOf-^li 

20 -*i4, jgtjt^R a taBt#*t/<y^ C b i#<0 

[0 4 9 6] £*>»*l::J: BftiLtli, 
IM^N'yKaf-^I^U — Nf1E«Wv^ 

*>^C bOr ? -^OlI^#§*ffv^ «fE«1^ 

[0 4 9 7] (194 (OUtfiUBffi) 1137(1, 
(7)^9 4 0*JBg)B*»W-*-4fc*^tO-C 1113 6 

[0 4 9 8] HU^i-fiSUffitaST-SrWx.tilf, 111 

OiFtirht^ t=RC^b, R = C/t = 100 f 
F/50ns = 2Mfl o lot, Rat Lt, 2Mf)l 
*) +^-7 - v y x±£ ftatfltX^fcWffli-ittf A 

[0 4 9 9] (195 (vmmmm) insn, 

40 ^> 0 El 1 3 6<D&tfoMWz-b>XT >?m&. Ca<vm 

[0 5 0 0] (^96 OHJfcJ&S) H 1 3 9 14. 

0, gl 3 8 0»)Sfl>i6ffca>— CT*^ Ltv^o -tt 
(4, (PL) mJI@^^S:<7)^ : Sr^i"o 

[0 5 0 1 ] A) "CI4, P L= (1/2) V c c 

-C\- b'7F^Vss(:yjft-yl'Ci3i, WL02 
50 ^Tlf> B S00i±\fht, 5^m»^r-V^°*>^C300 
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»«tt**/*v*C301 Of'-^(iJSt/t* : f L R30UJ: 0 

ftSfu C300 ^f-^l—WRttu ?n 
&o -toft, /BL, B L£ V s s iCfSi: L> C300 rt* 

"1" -P- 4: "0" f-^^t(7)»M^ 
«^S:ftK L> WL02*±*J\ B S00£T*f, immfc 
*\;*i/9m<r>m£LiQ VCLt, /BL, BLiVs 

s i:r'Jf^-yi:Lt, ffiSWL02£TH\ B S00£ 
±t}\ C301 OT'-^«:SE^UJi"o :ofif, -*r>XT> 

[0 5 0 2] *C/BL, BLS:^37>fXLt, -BJ 
f£HUvX?Of'-*-C\ C301 t:f-^StJW 
^I/BL, BLS:>f37>fXLr, B S02£r 

T*f> wL02*±t-j\ ?jy£m#*^v*p^«f££ o 

VUU /BL, BLiVssJ:yVff-yLri* 
-f ^;u«r»Ti-*o ^7^Lt^b, WL02£T 
tf, BS02£±tf, if? M$^t;^iSLt, -B#E 
'|fUvX^OC300 cot-*- * LT, 
B SOO^Ttf, WL02£±tj\ /B L, BL^VBLL 
uyjf t-y'LT 1 *M ^;vo«il^7t-6o 
[0 5 0 3] (^-XB) (i, C300 <DT-9<D Wt& tU 
Lik, 4> tO £TH\ -b>X7 > ^Srif ArT & *t 
Ifc$:/BL f BL^Bf^We:^^^ fit, 
/BL, B LOVB LV^03l#TtfOB#> <J>t0£_t 

[0 5 0 4] (*--*C) ti\ (^-XB) ^*^T% 
L**<>C301 Wf-^g.*ffiLft, <*>t0 £Ttf£%-& 

300, C301 ffl-H2ajg«x.> — B#K«l/yX*tCC300 
, C301 coM*ffi=x.^ft, — «FfB«UvX^^L-r, 
C300 , C301 Of'-^S:j^S8USc*ffiL, — 

m<7)x~?£^k^K>)i-£, Hi gh-Bnad 
FRAMOJSi:SLtv^ 0 
[0 5 0 5] (197 <D%ffiMm) B 1 4 0 li. **IJJ 
70*»»»*KWi-«fc*0*flilIttH (a) 

kitraH (b) -cft&o 

[0 5 0 6] 11 1 3 6 <7)^ffiIIS&, HI 3 7 co-r^W X 
Wit*** 7*-^f-;KBL»S£T*ofcOi:lfL> 12 

[0507] (t98 <o%mnm) B 1 4 1 (±, 

<7>f&9 8 0#Ctt^S«rKfi-r«X:«>0«filiBnB (a) 

tmmm (b) t-£>& 0 

[0 5 0 8] B 1 4 0 tiJt^> & J - K^lgOEi 
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£7p-f 0 [1136, HI 3 7 60*7 *- 
^f7 KB L«ffi"C(>^T*§^o 

[0509] ($ 9 9 <r>nmm) m 1 4 2 i*. 

9<0|tJfi»J8S:Bi^+&fc*0*ffiII]»B (a) 
iSrMB (b) T-ab^o 

[0 5 1 0] B 1 4 1 Kit^. SlSt*** C b 

0136, m 1 3 70>y*-*'Ty Kl^-etnatl 

-~b o 

10 [0 5 11] (81 OOOfljfci&S) 01 4 314, 

o 

[05 12] l^^n;^7>yX^:WLt, 3 fl 
OSMtK**-lr^->^ (Ca, Cb, Cc) Sr«x.fc» 

a^Cb^fi?i|gtlt, Ca, Cb, C c OJIR-CSc 
Cc, Cb, Ca^Btfftlii**ff% 

[0513] (§£ioi <r>mm&m) mi 4 4 it. 

95co§£l 0 1 o**6»3K*RW1-afc»^to^ Bl 
20 4 3 0*^*ftO*ffllH]»S:ilS1-&*^«ao-«i* 
SLtv^o 

[0 5 14] :tiHJ:i), 4 F 2 t^fXt, co-fe 
2j@Oj£fcL«i^£f»JiLT, 3*y h<D7*-9fkWi:U 
**-y>BLflt«fcSftUl6?B-CS*L. eyh»A/ 

1 0 5 1 5 ] " "(m 1 0 2 <r>%m&m) m 1 4 5 i±. 

9!<0*1 0 2 0**?Bffl*:RW+*fc»0»flliEI»B , r 
30 hho 

[0516] HI 4 3 O-fc n^J&O^fffita&^Jt^ — 

i:iiSLtv^4^^ 1136-14 5<£>;fr-ita>#** 
/N 0 v^^1IS5:^^^^ o v^^ii&?'J«^ki-^k. [210 
2-133 com^^-b-^tz^ ») > Musette**** 

[0517] k^^r% uraLfc^roitiiBBai^*^ 

1:7- KKlS***** < tz&K&tfhho ztut. 

40 ^-cii. 7 - K« i if 7 h »oS 4 S^t i:-fc;v F 7 > 

IiOi81lDS:*i*t^o HI, DRAMO 
H4'J7l/9 va^C^^/;^, mrfSB3 0 HtP 

[0518] tS L> ££5fc08 F 2 -t: t BJB 7 - K«l 
50 flJH(ift&o ee*<0Pg®7- K»**l±. >>f>7-K 
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ty-FE«S:ffl^-CESLr, * 'J -b * h 9 

^O7-KS<7)>^;i/t:7f?:K*(0yt>h (sh 
u n t) *^4-8»i:«atl, SDX**Bjift-** 
-fe;ugii:J:*^ ^^iDl^DOFW 

[0 5 19] iOi94*flti:Ltt, 
- K*(±* 5^-Clift < . * 0l J S i . WS i , MS i , 

RC»K#2fSfi*fcftoTL4 
[0 5 2 0] ttTOMB&tB-CIt COi^ftFnlSSr*) 

[0521] (iio3 (ommzn) mi 4 6 it 

9J<0» 1 0 3 ^ItJBgjRKfcfo* F R AM<7)S$M^ 

[0 5 2 2 ] *HJfc®3K(i«HBRCiSK* 1/4 

2 01/2 (=1/4x2) i:ft«tg&o CO J: oft 
#il*tt*DRAMU»flLfcH** *»W#&CiBEU 
il9eL"C^& (»If 7 - 8 7 2 1 1f> 4#SI¥7 - 1 
0 8 6 9 1-?*) o **teJBS»i^*i*> FRAMCSffl 

[0 5 2 3] M - R/D(i^^>n-f^-^ S • R 
L> *^E4t-C*<&o 86*^B«7- K»t*4*.ft 

it «t/7- h*%mr- nufttiausisffijrLfc 

45j:i-& e ^7*7- KflUH-* *;Mt *7 

CSiElt R*«£5}\ Ctf¥fr<Otztb 1 /4 
[0 5 2 4 ] **fl(OSiBt*>tUt:lit-bi:, R 

ca*«i*ra rcii^i/2 

i:affltHo Hi 4 6<oWCIt MWL l*WL 

MWL1$, t77- KiftEM ^;UE«2*Olt3 
114 65&TOBfffiBIU^-*" i d * A'*) 

[0 5 2 5] (1104 OHJfiJBSS) 1 1 4 7 It 

93<oss i o 4 <DmMMm^&frz> f ramoi$m^ 
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[0 5 2 6] £*Ut El 1 4 6 HJt^. RClSi'hS 

L l$Cttlt, ^^7- K»8 ^*r7- K 

^8^tc^tL-C. MWL 1 t^7- KiUfflMe t a 

i E»4*am5#tft»K mi 4 7^ToBf®iau^ 

ti^:^ ^;voE8^-^iivt > h >5;£:<7) 8 / 5 f£ 

[0 5 2 7] (1105 oHJSi»S8) H 1 4 8 ti. 
10 W<vm\ 0 5 F R AM(0S*»flt* 

[0 5 2 81 iiuiESl 4 6<0«"TMt RCIS^/J^< 

»v*> HUtU^T, y-hE«l±^^f (2F) 

h h*-f X 

liF. hizft-t&r- hE*OT**»**0"C 

20 [0 5 2 9] 1148 li ^ <OP«1SSrSSi*: It v>& 0 1 1 
4 8 (a) U^I-J^U, *^7- K«ii2*Ul*0 
ft -60 l*lt ^J«H/n 
-T ? n-^0|gS)[Dlg&^i^"ev^ > h U ^Ut77 

fn-/)&^av^y-hE«i:yt>ht4o - 5 
1~£<h, Y- hE»**^r u-f «f*-c»Bf"i-*cii:** 

t»9ft:\ y-hE*i:->t>ht&o 014 8 (b) 
30 0*--Xlt «TE2«JiOfl[«t*»Lfc»-&'**i-o 
[0 5 3 0] (* 1 0 6 <*>HiSJ&») 1149 
*>*i 0 §<n%mfcm*mJ%1rz>tzib<Di><nx^ mi 4 

8 (a) (b) <Dm&*M<>?zWi&<0*fy' J t)l'TUJtp 

[0 5 3 1 ] 1149 (a) I4H148 (a) KitJE 
U HI 4 9 (b) liHl 4 8 (b) K*tlE1-*o Hi 

[0 5 3 2] «i, h EH— *>99Y 

40 £*8 f h^>fX^§ < tfLT^ilf^lJ-eft 

[0 5 3 3] 1150 (a) (b) li, 1149 (a) 
(b) <7>p*W5r'- h, If? hSSl-r- hH^>^^ hco 
*Sr^1- 0 1151 (a) (b) li, H14 9 (a) 

(b) <d\h<dy- h, e^ni, i;yni-y-mi3 

h<7)^$-^i" 0 1152 (a) (b) It H14 

9 (a) (b) (nftnjffr, kf-y HI, *9fr-\£v 

50 [0 5 3 4] (1107 O^jSJ^Jg) B 1 5 3 It 
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w<r>m i o i <n-$kffi&m*mm-tz>tzit><r) 

a - f*n - y lUS&tO— M £ 7T--f C M O S @SS £ tk L X v> 

& o 

[0 5 3 5] mz.l£, B S00£±tf£±§£\ MBS £T 
IfTB S00&±H\ /BS00*T*f*UiTAv*U WL01 
ZTtf&m^. MWL0£±U\ /WSL00£TH\ W 
S L00S:±lfftlf&^o 

[0 5 3 6] (SB 1 0 8 tf)fSJ&©S!) H154U, 
^<D® 1 0 8<O*K0g|R*RWi-&fc*^<>^>"C. 

[0 5 3 7] #5693 O & o 1 oofcjftli. 
lTr + lCapt'W^tl^MUlt^ lOOHr^ 

& Q II 1 5 4 lic:oHHt)!lftt-&o c^HT-ti, 
<D±^^. jlv^ii l f 7 A'T 1/ >f ffJIi: i t ft t 

[0 5 3 8] (1109 OiftJBS) U 1 5 5 li> 

[0 5 3 9] n*7, ^v^l^LT, ^*n»7J*^ 

7Ax^7^ ; e i J i:#^rA^ ^^r^^e 1 ; <hjfcjgc$*i 
&o fit, 'J^>^>y-i:tlM^7KUX 
<OJ*£\ I(7)X^7^*'J^f)IfOn^f3-W 

[0 5 4 0] 'J^>/>y-<^t^x.^^^ £ 

[0 5 4 1 ] (*11 OOllii) HI 5 6(±> 

[0 5 4 2] 11 5 5^)»|t^t IH1 5 

HI 1 5 6 ti^i" J: o i-fe^^n y ?^(7) 
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[0 5 4 3] (J» 1 1 1 OHiS^) B 1 5 7 li. 
93*>i&l 1 1 ^HJfeff^^iStt^^A^^U-fe^OU^ 
7jft^^tIt*^o 
[0 5 4 4 ] mti. H 1 5 5^n y *1f*jS;-e||S"C 
Kili, iI#-fe;K7yWL 0 3 Ko&a*43MS*fr 
*SjyStf> J: 5 i^ftWLtlt ^<7)WL 0 3 
10 iti:H i g h»:Lfciit*^h9>^^tVa- 

cOff^aiL. tSa*»:liCTL4<, WL03W 
<0<^. X^TCDlWIi;^- m-eab^ SWL 0 3 

tLXit, Il^i^ffoIK7*n7^(7)7KUX? 
x., X^7OSWL03 H^CSi-^X^T^^ 1 ; KlEfg 
LTJ3< /ftfCAv^o 

[0 5 4 5] (*112 tnfkimm B 1 5 8 Ht, 

20 T^fti^i-Sltfft&o 

[0 5 4 6] £*U±* EI 1 5 5 (7)7'n ^Sit'ISt 

WL0 3, WL0 2i:im, *v»liWL0 3m 
WL 0 2#!503^«*^^> r ^*v^SfeaiO«t: 5 
ttLTli, Jr<D5 SX^7^i:7- K»» (SWL0 
3, SWL 0 2) hilS^o X^T^ 

x., x^roswLffWKti^^r^^y ke«l 
30 55\ x^r **v%L*&mr-£z>o 

[0 5 4 7] (ill 3^tftiS) HI 1 5 9 H> 
Wll 1 3 0*Jfe^ffitci5^^^^^U"t:;K7)U^T 

[0 5 4 8 ] -*Ui, HI 1 5 5(DZTU y * AMS-CUST 

WL05, WL04 Ui/:^, i£vM±WL 0 5 . 
WL 0 4mao5*IJISft:^r^y^>^Bt«OJ: o 4>F&H 
ttLTIi, X^7^tft07-K»ff MiifSWLO 

3, swl o 2 ) tllfti^o *^t** 
40 U^ltli, il»x.Srff7lf^n7^(?)7Kl/X5 
tf\ ■fe;U7n7^rt^^t7Kl/y;S:X^7<0SW 

11 5 7-11 5 8 uit^r, x^r^^eu^ii 

[0 5 4 9] H 1 5 6 -HI 5 9T^L/; 

x^77l/^fli, atWtHC-b^7l/>frti:ftoT 

50 >ftTi5V^-c^ gv^o 
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[0 5 5 01 (* 1 1 4 0*W3&m m 1 6 0 li, ##§ 

[0 5 5 1 ] M&nffii&r-ii, -b^t^4F 2 IZHL 
■C, ^^y^t-f 4 F 2 Kfc»K flitMt 

1 6 OW-feiUffS-CJi, a»t#*t^y?B*Sr3 F 

2 tfi, iS*8F 2 -fc^tra*, Xti-£-*UU±*>M« 

»itt#*t'<->^3SIlai:4i). *HifiJBS80 2a 
S^w^^^-fi-v^o WISH 5 3 <o&&LM.toX' 

[0 5 5 2] il6OO0i|tlt 1 ocoS^tf^ft*^'* 

SI 6 lOftJBWli. if* hl^MI^-VA'y^J: 

[0553] 1160, HI 6 1 <O^fffi[I]£&£0 1 6 2 

KBL»/:i6t:, -/n7^I«h7>y^^li2« 

«x.lf, WL3, WL4S-Mt^>S^ W 
L4*S^-b^f-3'i:Sf*ttiL, - ft£ — WfE«1^ 

LTis^K *;Vr*- ft&v^ 0 WL5£ 
WL5 0-t;Ht*OR*ffiL, #*a*»ft 
*1"*o t«i:WL4tI«Lt, -HBfl/y^^ 

[0 5 5 4] WL0-1, WL2-3, WL6 

~7jg}RR$t±> WL0, WL3, WL 7 frbWt&fti^ 

if, ei(o-t^f-^i^i^ $ "e^o -<o2 tr * 

hJ|iflWlM*W*IH 1 6 3 KSrTo P L if (l/2)Vcc 

Z) o 

[0 5 5 5] (S5 1 1 5 OlCtfe^A) 01 6 4 if, 

( (a) - (d) ) t^Ltv^o 

[0 5 5 6] dftfcli, ^Jti$^:4 F 2 t^fXi 0 
jtlv^ fi^XK lMtf7hFRAM-16Mtf7 

h F R AM^fiMF R AMUlfflt^ 4o -feJUM 
Xli**v^ fc^^*«9§<0#«^*&. (1/2) V 

^glftO^I^JfSft&o 

[0 5 5 7] il 64li, 7- K*SUf , If? hSUf, St 
ttV. ffiifcS-fcf* h, tfyHSUi- 
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[0 5 5 8] 1165 ii^OP^. 7- KiSS, If ? h» 

Ltv^o s&k. eii 6 6 if tf y vmm-^9)vmm 

[0 5 5 9] 11164 (a) tl^Tii. aSS***^ 
10 A'y^^eit-b^ h 7 >yX^Ei^7 - K«*ffiJ 
t-#tf y ftTEg£ft. aSW^^v^^Ti: 

e-y mm (if y vmtmcm-cjb&i** * Mrcii« 

Y ifrLX* ^Hi:oi^o **;v«lf, 7 

20 tTFffi** K«« S ft & o 

[0560] 0 1 6 7 <£> ( a ) if. 0164 (a) O-fe 
;l,£7- KIWI^]^ f> S/: ^ - v 0 * * I > 0 16 7 

(a) <DA-A' "COBffflBISrBI 1 6 7 (b) fc, B- 
B' -COg|fffi0*0 16 7 (c) il^-To 0 16 7 

(b) (iffiMoy- K^bTatS^Il^*L> 
HI 6 7 (c) liJtWlO^- K*?>±»tf^*l( 
Sr^-To 016 7 (d) U^i"f 0 16 7 (b) 
£1*4: *K lf7hWt*LttJatll)Wi:^^^i«: 

30 [0 5 6 1 10164 (a) <0-tJmi£K*3*t*#S 
li. fitW^Si^^, Ti, TiNftiMT, 

-fttcf *k s i ^^^oTfflffc^Baa^. 

iMt:i: t i: S i ^TOlty'Jt^f K 

iOTWbLT, Si^/hTi, T i N*wHi:»ft 

40 e*7 HIHI*7/ /I J V^V^XJgat^o 

[0 562] 0164 (b) £>-fe;Wi. SSI***^^ 0 

ftb^Hii7- K^[S]U*tf y^rftTEI£^ftTv> 
h 0 m \ 6 4 (b) OBfffi*IoI<0>f ^-vHSriai 6 8 
H^i-o ■feJ^7>y^^ov-xXiiKH>oy- 

^$ft. ^^;vgii, fcf y HH^|fi»i31S»tf Sft-L*^ 
50 [0 5 6 3] 1164 (c) O-fcJUf. fjl£0 4 <hi5lf 



( 43 

83 

f^s9*f<i Xtf±£&\zWifcZtiX^&&X$>Z> Q tf 

[0 5 6 4] il 64 (d) <7>-tr;Hi, HUfSH 3 tlllS 
CKt^tl, ^<7)_LHtf *y (±»tf -y MMF) £SS 

ffi^<7>3g^£. -ft If y h«i«:^Ltv^ ( St, 5£Ut 

Wtifcf-y h S^rt: A* 4 

[0 5 6 5] (» 1 1 6 ^HJfcJgffi) H169I4, *8 20 

[0 5 6 6] 0 16 9-iiH 1 6 4 kRtli:, 7- K*ft 
* h v p< * - TSBSSgJ n > * £ h , ±35 tf ^ J; & 0h 

i^Ltv^o ni i 7 o ii^ort, tr^ 

L & o r £-£> K.<~H 1 7^1- U If ^tV^S — X,? ^~r-30 
[0 5 6 7] 1164-11 7 1 c0-fe;vc0ft^f t It, 

$>&o fe^-t^xii, ±tmt si* ti * * 

£ K^tztbY L7&^l^ 0 40 
[0 5 6 8] (1117 (0%imm) H172I1, 
9JO*i l 7 0HJ6JB!»H«te*^* , J-feiVfltii<7)«S: 
^i-^ffil]j&|g|tBfSB|-C*^o 

[0 5 6 9] ^<omt&Mmx\t, mums 5 (a) 

& TSMtffiH Bf® V $MO±aii tElLtv^o 
[0 5 7 0] C k 11 72 ( a ) H^-f J: o 50 
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\z % ^mmmm^ 2 ^(Dimmit**;* is rzmmm 

KCKOflljgli, MOCVDfetfn^l*^tv4OT 
[0 5 7 1 ] *5SW«±±aLfc#HJS?&»UIR5e 

*m^x%mtz>zttfx%ho 

[0 5 7 2] 

7>yX^ 54 if m*^r * /< V * * ITFRA 

^^v^:^^8F 2 *>f X«fc (Wictf 
4 F 2 ) ^>fXo**U*;v£IIS^4-fcri*-e§. 

[0 5 7 3] i*:. (l/2)Vcc@£yi/-FK« 

[0574] hj»s*oe«**nrsB-c. xsn 
S<7>*!§*> 4F 2 *>fX-r. YT-tmzmm 

[0 5 7 5] 4 fc, *«9J*>3i»««:* ^'i li'J7U y 

[HI] »10H»JB!R^«fc&FRAMSr««Lfc3 
> tf jl-^ yXf A^/Tt/O y ?m o 
[12] l|SlO*lfc»«IK«to*FRAMOa6*#J««: 

[[13] mi<D®&mi&z^^&fz&<D*)vmj&im 
[14] ia 1 <nm&n$L*%mt&tztb<D*)\'mwL*m 

[115] I 2 y If a - ^ y ^ f A ^^f 

[06] m3<Dmi&M1Sz<0?>\S-L-? v^xA^r^-f 

y 

[137] |40|ft»3>lia-^y^ti.^f 
•Xn y ^H 0 

[118] ^5Otiii(03>tfa-^yXTAj^t 

7*0 y ^H 0 

[19] i6^ffiiiOnyb^-^ yXfAiSt 
Xn y ?d 0 

[BIO] ^ 7 F R AM^M Lf: 

I CiJ- KSrSrj-lttSSIo 
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[HI 1] S8^1ffi^i:^^FRAM*ML/: 

[in 1 31 8i oonmtm^&frz***) 

/Ttrn v ^1 G 
[HI 4] 81 l^»lt:«b^«'JyXfA^ 

[115] ^1 2 WSM8t:ff fc* F R AM*«« L 
/:MPUf7 y^^f H:£lo 
[Ell 6] Si 3<D-$kmmiZ&K>ZFR AM*S«L 

[017] Si 4 0liiii:^^FRAM^SSL 

[Ell 8] Sl 5^ifiJ^ffitC«*>*FRAM«:«*L 
/:vXfALS If 7 y^^t/n *y ^gJo 
[Ell 9] SI 6 OHifif 8t:«b-5 F R AM t «* L 

[i20] *1 70*tt3gjRU«te&FRAM<:«ttL 
t z u*Jy ?*J$cL S If 7 T'Sr/Ttrn * *1 0 

[@2 1] 81 8^**»»U*fe*FRAM*iS«L 
/siff^n > tf :x — * yXfA^ftyn y ? m o 

[192 2] »1 9 0HM«i:fffc4FRAM<03t*« 
ffi^^1-^ffi[ol^mo 

[123] 8 2 0^H»I»i:«^-6FRAMOS*« 

s:^^i-^ffi[pi^mo 

[124] H2 30B»«flc**ai-*fc*0-fe^** 

£^-t¥®i<h&rffiio 

[m2 5] m2 3oia»ai***a-r*fc»^'fe^** 

^^i"¥lami:Sff®lo 

[12 6] 12 3<Oll{&^/&**m-£^^^y -t: 

^ mnf& ogu n * 1" io 

[12 7] 12 3<0®am&ifg&'t&tz*b<D**V -t 

[12 8] 82 1 OHJfcJBStK«*>* F RAM«« 

[12 9] 12 (OilS&tC^V^T^ t-^f7 h B L*f£ 

[13 0] S2 2^iiit:i^^FRAM«i 
J3tS:*1-yn ? ? 1 G 
[13 1] *IMt«»UiJlt*ttft««rKW+4fc*0 

[13 2] #HMHBffiUi5*t&l|if^CTS:lttWi-*ta6<0 

[13 3] #HJfi?K!BUi5tt-6I6f^W*3iM't*fci60 

[13 4] i:«6T^i-l 0 
[13 5] ffl<7)i«Ji <htf>-C7Fl-!o 
[13 6] 82 3 0*SSff^U^^^>FR AM&i^f 
h fztfxn-t > * r > ya<7)tSf£;£f;T[ilS§!o 
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[13 7] 82 3 0H*®8U*Jtt4ttftS:BiWi-*fc 
^OfE-^-^lo 
[13 8] 8 2 4^)*ISJB»U«*)&FRAMS:BiW'f 

& tztxo^z y x r > :/ffio«j£*^?"[ii8&i2o 
[13 9] 8 2 4 0H*JB«U45»t-&lllftS:SlWi-&fc 

[14 0] 82 5<30HiS?gffilC^t>^»FRAMSrgi^-r 

[14 1] 82 snnimmz&if 

10 a60M^-ffi®lo 

[14 2] 14 0<OV\ -Jz)VXU y ? <D%\l<om$Lmi 

[143] 82 5<Dnmm^&ifz**i<m$mtm& 

[14 4] 82 6 0lWiS^t^^ --fe;u**tffc 

[14 5] 14 4 0*(ffi[gj&£||S1-& h^fll 
*^"tlo 

[14 6] 8 2 7 F R AM«:K^t 

20 htz*b<n-b>xT > -^u^mwui 

[14 7] 82 8 0*WBlBtRW1-*fc*0«*IIt« 

lo 

[14 8] 82 9 0HiS®ISSrSi?ai-&fcA^«*afe» 

lo 

[14 9] « 3 0 OS»«8i:ftfeS F R AM^S*i 
[15 0] 8 3 1 OH«JBJ8U«te*FRAMO**« 
[15 1] 83 0&^8 3 lo*«UB»«:U»t*»ftt 

30 mM-tktztbnm^mmo 

[15 2] 83 2<0|6*JBJgSriaW1-&fc*O()<0-e. 

[15 3] 83 2<Dmmm*m^z>tz*b<Di><nx^ 
[15 4] 8 3 2<n%nmm*mmirhtztb<Di><r>x^ 

[155] 83 2<nnmm*n^btz*b<Di><o-e^ 

* y 1Sito^iJ^^i-lo 
[15 6] 83 3C0*iS^U^^^FR AMO^M 
40 ^ffiiiS:^1-lo 

[15 7] 83 4<Dntktemi~%teZ>FR AMOfAM 
X*it^*1-lo 

[15 8] 83 5<OHJfc^Snc^;b&FR AMOf/W 

^«iS^^-rio 

[15 9] 8 3 5 ^tiSIlCibS F R AM^flM 

[16 0] S3 6^ffigSi:ftb4FRAMWf^>f 

[16 1] S3 7^HMSUftb4FRAM^W 
50 X#g§:^7Fi-lo 
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[136 2] m3 7 <ommi&m<ommzm-rma 
[ni6 3j iS3 8<ommMmiz%t>2>FR Au<ommm 

£&£^1-0 O 

[B64] m3 9 <0|gjfi»fiK«*>& F RAM^M 

f&SrTjvtlllo 

[m 6 5 ] 140 OHtftJKfflU«te & F R AM^lll 

[166] $4 1 ^H*fcJB!KU«*>* F R AMO^ffilU 

[06 7] »4 2 0H*JgJRUtSfc*FRAMO*flBBI 

[06 8] H6 70Htt»«oy$— fe>USr|fc»i([J!l» 

[06 9] 116 BOtliSUgST^^^-tiV^ 

L m £ *fio 
[170] S4 3^)Iiiit:^^FRAM^ii 

[II 7 1 ] 144 0**JBJRU«fe4 F RAM^fli 

[1217 2] 14 5<7)lI®li:ib^FRAM^ii 

[07 3] *4 6^»)gfii:«b5FRAM^IB 

[174] 14 7<7)IJtIlt:«^^FRAM(7)fIi 

[0 7 5] §4 8 0HJfeff^tl{£:b&FR AM^fV^ 

[176] «4 9<7)SiiiCl^^FR AMOf;^ 

[177] 150 <n%ffi&m\iZ&t>Z> F RAMOW 

[07 8] S51 0*JSJBKH»*>& F RAMO^aM 

[0 7 9] $^FRAM(7)lf7 KftSfi. IS* Hit 

[08 0] $^FR AM(7)i^f|8|(7)y >f Xco-tr 

[08 1] M^FRAMO-t^^X, f7^t>f 

[08 2] §52 <OHJSJB«tC«*)4 F R AM^iHj 

[08 3] m 5 3 a%ttX£|Rt::ttt>* F R AMcO^fffiHI 
^^tP-T0o 

[08 4] § 5 4 ^H*©ffl^«*>4 F R AMOlftftW 
£^-f0o 

[08 5] § 5 5 cO^Jfef^tC^^-S F RAMOfW 
£&£^1-0 O 

[08 6] S 5 6 SCib>& F R AM<7)iWJ 

£/T:1-0o 

[08 7] § 5 7 <nnWtm\~&t>Z> F R AMO^ffilD 
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[08 8] ms 8<ommzm^&*>z>FRAM<Dmffi® 

[08 9] §5 9<DnmBm\^t>h¥R AM^fli 

[0 9 0] g6 O^IMjg^^FRAMOf^M 

[09 1] §6 1 ^>HM8t:ftfc4 F R 

10 [09 2] »6 2^JBg8i:«fciFRAM^li 

[09 3] i 6 3 ^igKSC^^^ F R AMO-tr > X 
T>yHJ&&0£7Ft-0o 

[09 4] »6 3 0»1U^^FR AMOiftW 
?r^i-0o 

[09 5] i 6 4 OHfiiii:It»^> F R AM<D-t >^ 
T>7 P I13S&04:^"t0o 

[09 6] ®6 4 0H«i3BJRU«*>-5FRAM^|||f^« 

20 [09 7] 16 S^IIiS^SFRAMM^^ 
T >y[HS&0£7Fl-0o 

[09 8] *6 5 0**«tt*l«fc4FRAMO»ft« 

[09 9] m6 6^>HJfiJKS^«t>*FRAM<0-tr>X 
T >-7°[U^0^^-r0o 

[0 10 0] !T6 6 0lIIit:«t)&FRAM« 
[0101] *6 7OH»ISU«t)4FRAM(0-fe> 

xr >yn]K^^i-0o 

30- [0-10 2] fg6 8^)IO(BBI8U«*>*FRAMO*ffl 

[0103] § 6 9 ^)*«IHK3KH«*>-6 F RAMOfA 
X«3££^-t0 o 

[0 10 4] §7 0 <7)«Mli:§t)^ F R AM<7)gift 

[0 10 5] »7 0^H*6?gffi^«fc&FRAMOiftf^ 
S^^t^f'J x;u-:/OBMffl**r*-[3o 

[0106] m 7 1 <ommftm\z%t>%> f r am^i 

40 [0 1 0 7 ] m 7 2 <D%mftm^%JbZ> F R AM^i 

[0108] 010 7<w$mim<ny<— t^frttfti: 

[0109] m 7 3 ^Hffiff^^«t>* F R AM^-t > 

xT>^iuK^^"r0o 

[il 10] $7 4<n%mMm^&1oZ>F R AM« 

^0^^1-00 

[0111] $ 7 5 <OtMfii:i^i F R AMOftft 
#]£7F1-0o 

50 IB1121 *76 <0%m!tm^fet>Z> F RAMM > 
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77 y-f^ffizm-tmo 

in 13] i7 7<Dmmm^&t>z>FRAM<nmft 

[HI 14] *7 %<D%ffi&m^%t>Z>¥RhM<T>*> 
7.7 y-fW&^T^-fWio 

[II 15] §7 9^SI»S6^)FRAM^> 
7,7 ^ymf&^TKi-lIo 

[il 16] ^8 00)||«ifii:ffWFRAMO-t> 

>7 p [us&^7p"r[iio 

[1117] ^8 l<0||ifi^ffiUffifr&FRAM<0-fe> 
XT^iaftHSrTjrtEIo 
[HI 18] 1102-10 7<7)-t:;Vt-igfflT-^^yU 

[HI 19] 1 1 0 2 - 1 0 7 0-t;uuafflT-§&"/U 

[il 2 0] II 1 9 (a) <D-?U- hmmmttV 

[il 2 1] il 1 9 (b) <n-?V- h 

[1122] Hi 19-121 (D-fu- vgMEZWitt 

[1123] 1119-121 <n~fv- yw&%W&j?^ 

[H124] HI 19-121 M;1gfEiJj^:£ 

izmm mitm £ ^-r h g 

[112 5] §8 2<7)tMii:f^^FRAM^fA 
[1126] S8 3 OUffiff^ffi ^#£>&F R AM^fA 

[112 7] ^84 <D%ffi&m^&toZ> F R AMOf /< 
^XfSit^^i-Ho 

[H 1 2 8 ] g85 OSIJfc^SjKf6to& F RAM<7)fl 
BBtf^'f xttiii£^1-Ho 
[112 9] ft 8 6<7)tlIii:it?SFRAM^fi 

nie&^^-rio 

[HI 3 0] ft 8 7^Wi:db^FRAM^ 

^^«ig^^-rio 

[H 1 3 1 ] ft. 8 8^Ii£fSt:^^FRAM<^fl 
tgg&^^i-lo 

[Hi 3 2] ft 8 90»lt:ib^FRAM(7)fA 

[113 3] ft 9 0OHJfi©JRir{6t>&F R AM^fl 

[113 4] ft 9 1 <D%mfcmAZ%frZ> F R AM<?)f 1 
0g§£^1-Ho 
[HI 3 5] ft 9 2 0$liSt:gb^»FRAM^fV< 

[HI 3 6] ft 9 3^iffiili:iWFRAM^l 
H^^TFi-Ho 
[H 1 3 7 ] ft 9 4 <D%immi~&teZ> F R AMWf^' 
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[113 8] i 9 5 (7)Hi^it:i^^ F R AM^l 

[113 9] ft 9 6 <n%mftm^&teZ> F R AMOi&f^ 
^l^^i-Ho 

[114 0] ft 9 7 WtlM^St)^ F R AM^fl 

<h r-v * ffiii £ TF-f Ho 
[11 4 1] ft 9 8 60Si£?f^^^^^FR AMO^fffi 
tUSS^v^ xtSit^^i-Ho 
10 [1 1 4 2 ] ft 9 9 <D%mm^&*>Z> F R AMO^ffi 
Hg&^'rv^ *«ii£7f;1-Ho 
[114 3] ftl 0 0(7)IIfSi:#b^»FRAM(7)f 

[114 4] ft i o i <n%Mfcm^&frz> F R AM<or 
7>m&*7f^mo 

[114 5] ft 1 0 2 <0%mm\~&frZ> F R AMCO^ 
fffimS&^Tjr-flo 
[114 6] ft 1 0 3 0«Ili:Sb^FRAM(07 

- K^^^-flo 

20 [11 4 7] ft 1 0 4 <omm%mX~&frZ> FRAM^7 

- K^S**i-lo 

[114 8] ft 1 0 b(0%m^m^t>h¥RhM(0^ 
[114 9] ftl 0 b<r)%m%m\~&te&F R AMC0 7 
[115 0] ft 1 0 6<7)IIiSi:^^FRAM^7 
"Tic 

[1151] ft i o 6 <n^mmm^&t>z> f r amov 

i"l 0 

[115 2] ftl 0 6^MSi:St?^,FRAM(7)7 
i"lo 

[115 3] ft 1 0 7<7)^iSff^H«^^F R AMC0 7 

- K^^^-^yn-T-'n-^^llg&CT^^I-lo 
[115 4] ft 1 0 8^iI§it:«^^FRAMOX 

[11 5 5] ft 1 0 9<nnMMmiZ&£>Z>FRAM<D*) 
40 >- • T.^7W& : k^ts J c)\'7V4<F>-fv y ? 

Ho 

[1 1 5 6 ] ft 1 1 0 (D^mm^&frh F R AMOf 
<ffi[3S&*^i-lo 

[11 5 7] ftl 1 l<7)IMii:i=b^FRAM(7)^ 
JM^'J -tr;V(7)M^^^^ffi*^i-^>^^Ol 0 

[115 8] ftl 12 OfOfcBSUl&fr* F R AMW 
& > * 'J ;K7)M § £ i&W-f & tz £> com Q 

[11 5 9] ft 1 1 3<0^mmm^t>^>FRAU<0^ 

*y -b^coe^^^^s^^i-^^^oio 

50 [11 6 0] ft 1 1 4 0^JSB®tl^^>2>FR AMOt 
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[0161] mi 14 <n t $kffifc*&\~%t>Z> F R AMOf 

[0162] 1 14 OH*WB!»fcft*>a F RAMOf 

[0163] t& 1 14 COHiSff^^^t?^ F R AM<7)|& 

[0164] » 1 15 F R AM^ 

[0 16 5] 016 4 SP^U 10 

4T*7 Y £tP1-0o 

[0 16 6] 0 16 4 O^^eM •fe^KOfffiiO- SBOU 
^ h £?f1-0o 

[0167] 0164 (a) C0>X^eU-t;K^»fffi^ra]O 

[0 168] 0164 (b) <7)^U -t;KOBfffi*|fiJO 

[1169] 11 1 6 0|iifeff^U^^>^FR AM^)^ 

[01 70] 01 ;K7>^FS0O— SBCO U 20 

-f h *^i"0 o 

[0171] 0 1 6 9 <7) ^ 'J -fe 0(7)— fflS0> U 

'fr^ h ^^i-0 o 

[hi 7 2i is i 1 7 <Dnmmmz%£> *>\,m 

[0 1 7 3] S*ODRAMi F R AMCO^^ 1 ; -tr^fif 

[0 1 7 4] DR AMt FRAMUfitt&epSD*EEUi+ 
-f £53^#1££tP1-0o 
[0175] ffi^ FRAMOH jfttaWt&fc^Oi 30 

[ff*ORW] 

1 1 — v* ? n-7°n-b 
1 2-FRAM 
1 3-AajJ8f 
1 4-BUS 
1 5---^> h n-v 
1 6-RAM 

1 7- ROM 

20-IC*- K*ffr 40 

2 1 -FRAM 

2 2- I C-f 7 7° 

3 1 -■*X*«E« 

3 2-r'-^E««« 
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3 3— F R AM 
3 

3 5 

3 6-BUS 

4 1-AHJ*SS« 

4 2-n> ho-7 

4 3-FRAM 

5 l— -e>f ^n^n-t^t^r 
5 2-FRAM 

5 3-- 1 -X*T y y^-^^'J 

6 1 -n y * 

6 2-FRAM 

7 1 -••■flM&aff 

7 2-FRAM 

8 l-n5/y^a 

8 2-FRAM 

9 l-MPUS^v 
9 2-A*«» 

9 3 

9 4 -7>f t 
9 5 

9 6 F RAM 

/BL, B L — tf y HR 

p L-yu- MS 

WL-7- KI& 
SN--tr;uy-K 

S A*"-h >^7>7 P 

vp s-e y haovyj.f.t.-vit 

EQL-b'7 h jft >f n 7 * X {§-$§- 

/S AN- nMO S-fe >X7 > yfEt&lft 
SAP-pMOS-tr>X7> TlEft^i 

c— -/U 

PL' -y^-*Wl/-Hf 
DBS-^^-t^fflro y^S4R«l 

F-S/J-inx-tffi 

P s — g&fa^hg* (Saturation Polarization ) 
P r---5Sg^S (Remnant Polarization) 
V c — fitHEE (Coercive Voltage) 
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[HI] 
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12 
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14 
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~20 



[H2] 



BSi _ WLio _ WLn_ WL12 _ WL13 WLo3_ WLt>2_ WL01 _ WLoo _ BSO 





r 




r u 




IF 




fLjjJl 







] 03 



Q2 W Oi 




-BL 
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(a} 
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-BL 



BSi 
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P 4F 4f 
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(b) 



Cf4 



Cf3 \ Cf2 



Cfi 



[05] 



11 

JL 



■7-r ?q 



15 

} 


12 

} 


u> ha-7 




FFAM : 





BUS 
— 14 



13 
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[114] 




PL SN03 SN02> SNOI ,SNOO 

\ V fWLi?] ^ fwC53 <^ (WLoil ^ [wlH7I <^ fwE^a ^ r^~i 



y Iwloii y jWLoq y 
X&J <OE7 *imZ 



p 



(b) 
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-13 



[17] 



11 



12 



FRAM 



BUS 



14 



16- 



RAM 



^13 



[i8] 



=1 > tf^L V^^A 



11 



12 



PRAM 



BUS 



14 

} 



17— 



ROM 



.13 
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[3 9] 



[S3 0] 



11 



12 



FRAM 



16- 



31 



RAM 



14 

BUS I 



13 



A&^ttfl 



ROM 



.17 



[HI 1] 



35 



32 



BUS 



34 



Attica 



36 



33 
J- 



FRAM 



[HI 2] 



t*JL?U-f 



(a) 



BLO 



I/2VCC- 
l/2Vcc- _ 

Vss II 

Vss 

l/2Vcc 

l/2Vcc- 



JBk2_ 



(b) 



3~ WD>hO-5 



SA 



SA 



SA 



SAO 



SAi 



SA2 



41 



42 



43 



FRAM 



I/O 



AifcTjSK 



□ > hP-7 



FRAM 



44 



FRAM 



FRAM 



( 52 ) 



#^¥10-255483 



[113] 



41 



FRAM 



FRAM 



44' 



BUS 



FRAM 



41 

I 



[0 14] 



43 



FRAM 



FRAM 



FRAM 



[03 1] 



BSoo 

WL02 

PL - 

Bl,BL_ 
SN02- 



-Vss 



*0" x-5> 



SN03 



-Lycc 



[01 5] 



[03 2] 



51 



37 



52 

l 



Micro-code 
FRAM 



BSOO 
WL02 

PL 



BL.BL 



SN02 



-Vcc 



0" 5=-5>y 



Vss 



-Vss 



-^Vcc 



-jrVCC 



( 53 ) 



#^¥10-255483 



[Ell 6] 



[123 3] 



-7<?n;7n-b-v9-cWp 



51 



1~P 



I/O 



[117] 



K IWfU-bvV chip 



51 



52 

L 

Instruction Cashe 
Memory 
(FRAM) 



52 



2* 

Data Cashe 
Memory 
(FRAM) 



1* 

Data Cashe 
Memory 



I 

53 



BSOO 



WL02 



PL 



J 



\ 



Vss 



VSS 



BL 



BL 



Vss 



SN02 



SN03 



1U J!rJL 

"0" 2=_-5> 



-VCC 



V$5 



— Vcc 



Vss 



[B3 5] 









ft* 
FRAM 










-|-VccS£ © 




«88 


yVccES O 





[mi 8] 



System LSI chip 



61 


62 


? 


J 












(FRAM) 


LOGICS 





I/O 



( 54 ) 



#^¥10-255483 



[12 1 9] 




[0 2 0] 




[12 1] 







stems 




,91 


MPU 






FRAM 



96 



r 95 



92 



BS00 
WL02 

PL ■ 

BL.BL 

SN2 
SN5 



~\_ 



I3 7] 



-^VsT 



Vss 



ivcc 



4-Vcc 



Vps 



EOL 

SAP 

SAN ' 

DWLo.i 



•■T 
"V. 







r 



rVcc 



V 



i 



Vss 



1---VDH 



[043] 



-Vss 
-Vcc 

-Vss 



400 



300 



3 

m 200 



100 



WLO 
WL(N) 



•1-Data 



DcellData - ^' 




"0" Data 



1 2 4 8 16 32 



( 55 ) 
[U2 2] 



#P*m 0-255483 



_ _ BL 

WL07 WL06 WL03 WL04 WL03 WL02 WL01 WLOO BSo 

-; _JL _J_ _L _1_ _J_ _L_ -i» _L_ 

*i ^ttv ^fl TT AT TT" l J- j tr 



OFF ON 



ON 



ON 



ON 



ON 



ON 



ON ON 



BSl WLio WLlI WLI2 WLI3 WLI4 WLlS WLl6 WLl7 
| pL JL pL . -J- _ L J_ ,i_ ^ 



[02 4] 



PL 



WLI3 ( WL03 WL02 WLOl WLOO BSoi BSoo 




_ TCS*7yCai7"Tv227~ 

WLt2 WLS P WL03WL02 WLOl WLOO BSoi BSoo 

Cb) 



[HI2 9] 

WL7 WL6 WL5 WL4 WL3 WL2 WL1 WLO BS 





















/BL 


AMP. 




















r 


BL 





























PL 



( 56 ) 



#P3¥l0-255483 



[02 51 




[02 6] 



[03 9] 



BL 



PL 



7 V~A \ZZZZZZ\ 



/ 
/ 



IWC5] 



3? 

/ 



IBSai 1 



lqD GD ran C5D nvh i ggscSj 




(b) 



BSoo 



WL02 



PL 



BL.BL 



SN2 



r-Vcc 
Vss 



"1" 7 s — 9 



o" x—9x 



•Vcc 
Vss 



SM3 



*TO t 



-1 

Vps ^ 



Vss 



rVcc 



Vss 



-^-Vcc 



2-Vcc 



EOL 



-^Vss 



-Vss 



Vss 



( 57 ) 



4fg3¥lO-255483 



[127] 



BL 



PL 

tzzz 



/ 
/ 
/ 



HF1 



35 

/ 

/f IWG551 



PrT 
(a) 



zz 



/ Eg 



TnM IrrM IrrT 



BL 



PL 

izzz 



✓ < Pi ✓ 



fg55T 



[55551 



LnD LnD Lai] [V] □£] [V] rFrT 



(b) 



[02 81 



BL 



BL 



pu-t 



SA 









□- 








Oi 







(a) 



*T2 



*T0 JJS.T2 



*T3 




(b) 



BLO 



BLq 
BLi 



4* 



(c) 



SA 



[114 6] 



WL02 WL00 
WL03) WLoi \ BSooBSoi 



PL 



PL 



VSS Vp$ SAP SAN 



( 55 ) 



#§33*10-255483 




OFF ON ON ON ON ON ON ON ON 



BSi WLio WLn WL12 WLI3 WL>4 WLI5 WLl6 WLl? 
I JL JL J L —I— —L- .-U _J _ JL ^ i 



VPL 



[[12 4] 



PL 



WLI3 ( WL03 WLG2 WLOt WLOO . BS01 BSoo 




(a) 



SNIO 



SNu 



BL 



SNg SNQ Pj- SN03 SN,02 SNgl SNDg j 




\ 




UL^ )v^£; ^Ccl^ SvLfLt^ )vlit^ j>V3i^ K$U ^vLBl^ S ) \21a 

BSiO BSli WLIO WL11 WLt2 WLB P V WL03WL02 WLOl WLOO BS01 BSoo 

(b) 



[112 9] 

WL7 WL6 WL5 WL4 WL3 WL2 WL1 WLO BS 



/BL 




PL 



( 56 ) 



#^¥10-255483 



1112 5] 



PL WL03 WL02 WLOl WLOO BSoi BSoo 




[02 6] 



[1339] 



BL 



PL 



(ZZZ 



s 



' / / / ' 




Z7Z\ [ZZZZZZ] CZZZZZZl 



/ f5557| 



OD LirJ CoD rn+bJsi n* 1 CHD" 

(b) 



BSoo 



WL02 



PL 



BL,BL 



SN2 



SN3 



J i J_ 



/: 



c-Vcc 



Vss 



-S "0" x-5>/ *" 



Vss 



Vps 
EOL 



Vss 



^Vcc 



Vss 



-^■Vcc 



r Vcc 



— ^Vss 
-J-Vss 



Vss 



( 58 ) 



«fH s F10-255483 



[133 4] 



[15 5] 







BLSi 


Kit) 

(BLSB— 3E) 


Tr. 


u-sv 


((BASIS) 




4F 2 Wl 


O 

4F-' 


A 

* 

C256IL/HJ 


75-90% 


TFT 


o 






NANDt?Jt 


O 

4. 5-5F 2 
(4-2NANO) 


O 

(512WL/6U 


O 

71-74% 


0 


■ X 


/J\ o 

BL) 






O 

4. 5 — 5F 2 


o 

/J\ 


O 

62. 5-64% 


o 

¥3JTr 


o 


O 




8F 2 t?/t, 


X 

8F 2 


o 

(612VUBL) 


X 

1 00% 


O 


o 


o 





ch i d /tzJiam 

1Q0%* SA20% 
\«SQ20%/ 



BLZJHtt 
Zi;*>7%t» 



a) 

Nestl ngi4 




-BL 




(h) 



[113 6] 



WL02 WL00 
WLta/wLoi J BSooeSoi 




PL 



PL | | I | 



WL2 WLO 
WL3[ WLI ) BSO 




PL 



i I 



OWLI DWLO 
*T0 Vss Vps EQL { \ SAP 



BL 



BL n 



Ci 



C2 



- — *to Vss Vps EQL SAP 




pi- 



tt)) 



SAN *Ti 






[14 9] 



OFF 



ON 



ON 



ON 



ON 



ON 



"off" 



ON 



ON 



BSI WL10 WL1I WLC WLI3 
.SNiQ_L.SNn_LSNB__L,SNq_J_ 




WLOS WL02 WLO! WLOO BSO 
_SN03_JLSN02_LSNOI_J_SNOQ_J_ 



BL 



<r PL 



SSSBf**Wt*/<9 



( 59 ) 



EfKR 2 10-255483 



[S3 8] 



WL02 WL00 
WLca) WLoi^BSooBSoi 




WL0 2 WLOO 
WL03) WLDl\ BSoo 



PL 



VBL DWLO 

*TO Vss Vps EQL ( DWLi f SAP SAN *ri 



fc 



Ci 



{a) 



C2 



BL 



J"! 



JL-fi 



(b) 



J"T_ 



JTL 



*TO Vss Vps EQL VBL SAP SAN * TI 



J"L 



14 0] 



VM2 WLOO 

oi( B&xflSoi 




OWL DBSi DBSO * TO v , ss V P S EQL 
BLrl 



SAP ' SAN *T1 



A* 



ON 



PL i 



Ikfi 



ft 



(0) 



0WL2 OWLO OBSO 

WLoz WLOO QWL3 ( DWLl ( DBS I \ *™ Vss Vps EQL SAP SAN *Ti 

WUalWLot^ BSooBSoi r " v ' i 



™" PL 

"" I DNS DM 2 ONI 177 



PL' I I I I 



BL n 

'Lieu 



(b) 



[150] 




( 60 ) 



#P3¥l0-255483 



(14 1 1 [114 5] 




[14 2] 




(b) 



( 61 ) If B3¥lO-255483 

[114 4] 



WL15 WL2 WLO DWL15 DWL2 DWLO DBSO 




BL * ^ >V 

(b) 



[14 7] 



Vcc 



WL 



-Vccmin 



■ Vss 



• Vss 



BS 



PL 



BLs.BLs- 



-Vss 



Vss 



•Vss 



[14 8] 



Vcc 
WL 
BS 
PL 

BLs,BLs- 
VBB 



f 




\2 



Vcc 



Vss 



Vss 



-Vss 

-Vss 

-Vss 
. Vss 



-Ve 



( 62 ) 



#^¥10-255483 



[85 2] 



BSoo 

WL02 
PL 

9L.BL 

SN2 

SN3 



J V 



n. 



Vss 



Vss 




"1 " 

— — — ^ 

0' x-5> / " 



jV I ) I n+ J ) \J^_ 
WLQI WLOO BSo 

(0) 



jVcc 



[H5 3] 





~OEl7 vj£7 



(c) 



WL 



(b) 



[15 7] 




EZ3 <E3 



~vnv7 — o£7 



"7 

WL 



FR 



Snb 



i w r 



ill 



na — — LmfnjS czj 



(a) 

[192] 

BSoo WLos WL«: WLoi WLoo BSoo 



n 



(b) 



(d) 




BLHq 



BLLq 



Sense 
Amp. 



BLH, 



BLL, 



( 63 ) 



#H3¥lO-255483 



[154] 




(e) 




(f) 



T 

A 
)/ 



V 



[0 5 6] 



O ,FR PL N SNa x-SNb S 



BL 



ml \£wp 



( FR PL N SKk jjSNb 



\ 

\[M] 



(~BS 



s 
\ 
\ 
s 

IN 



fV] [j?J [V] [j?J ln+1 In* I [2] LnHj LqD LlEJ 



[115 8] 



BL 




Lot) Dg [j?J LqiI L?J [2J LeSj L£J H" 



s 
\ 
\ 
s 
\ 



( 64 ) 



#iPJ¥lO-255483 




[1216 0] 




BL 



>[M1 



WLl 



LjiJ UslJ L-nli LV-J UllJ Li£j Qz£J UiJ ~LqO 



mi \ 



[H6 1] 



rBL 



\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\^\\ \\^ 





I n»l In* I 



[U6 2] 




irrl If? I I n+l Irrl 1 n* i In' I [n+T(rrl I n+ 1 lrr»| IrrTln+l'TnM 



( 65 ) 



#^¥10-255483 



[163] 




( 66 ) 



#BJJ¥l0-255483 



[0 6 4] 




( 67 ) 
[i65] 



#^¥10-255483 




( 68 ) 



4fg§¥lO-255483 



[166] 



3 




( 69 ) 



4*H¥lO-255483 



[126 71 



CO 




( 71 ) 
[06 9] 



#^¥10-255483 




( 72 ) 



#B3¥l0-255483 




( 73 ) 



4$gfJ¥l0-255483 



[071] 




( 74 ) 



#63^10-255483 



[172] 




( 75 ) 



*3fB3¥10-255483 



[117 3] 





( 76 ) 



lfgimO-255483 



[174] 



35 




( 77 ) 



4fHfmO-255483 



[07 7] 



[09 4] 




^BL WL02 



(a) 




fWD 




SN 



Z2! 



. . . ^ .Jtagpiffig Ei can cEa S> 

LDU Loll tVl I n?l \JB — Lrr| — QF] — GEI 1 n*l I n- T 



1 



-El 



(b) 



4 



WL 



BS 



Si 



SI 



! 



re 



ontact 



^Too 

'DWL* 
DBSot 

SAP 
SAN 

TRN A 
TRN a 

PREH 
PREL 



depletion Implantation 



[EI 7 8] 




BL 



SN 




tlU DSD [BS ^\ 



Lisil Ln£j QvLl iV I I Vl In* I I rH I n« I _ I n* I 



(b) 



-Et 



. WL 



Contact 



depletion implantation 



BCHq 

BLLo 
BCH, 

BLLi 
BCH A 

BUL A 
BCH S 

BLL B 



"Tread 



"(Tread 



r 



[08 2] 

BSoo BSoi WLoj WLoj WLoi WLoo 



BL 



SA 




( 78 ) 



#Hfm0-255483 



[0 7 9] 



64MbFeRAM$S£ 



600 
500 
400 
300 
200 

too 

0 



^c^z^^^V^-Tnand dram 
T T T T 



NAND(512WL) 
/<512Cell/BL) 




/ New{1024WL) 
(1024Cell/8U 



8F2Cel 
(512WL)I 
<256Cell/BL) New(512WL) 
(512Ccll/BL) 
— i 1 1 1 i 



t&fc 2 4 8 16 32 64 

(a) 




f£3fc 2 4 8 16 32 

Ce!lfi5lja 
(b) 



[180] 



UE*aiUNoise 



5* 200 
E 



100 



Vcc=3V 




8F2Ce« 



V££ 2 4 8 16 32 

cenmm 

(a) 



CD 





Voc=3V 












• BL 








- BL 


200 




Write#fS| 






. 10%\ \ 








Noise \ ^ 










Ss J\8g3« 




100 












i6g5iT^ 






8F2Call 

■ i i 


1 1 1 




0 2 4 6 


8 10 12 


14 



Write S$fS] 
CM 



[191] 
WL03 WL02 WLoi WLoo BSoo 



BLH 0 



BU-o 



Sense 
Amp. 



BLH, 



( 79 ) 




bix, r 




( 80 ) 
[118 3] 



#^¥10-255483 




( 81 ) 



#gg¥l0-255483 



[18 5] 



CO 




( 82 ) 
[1218 7] 

3 



«fH¥10-255483 



( 83 ) 



#^¥10-255483 



[1188] 

WLoa WLos WLq, WLoo BSoo BSoi 



BLHn 



BU-o 



Sense 
Amp. 



BLHi 



BLLi 




[118 9] 



B 


Soo BJ 


3oi W 


-C3 Wl 




-oi Wl 


-oo Bi 


3oo BS 


>01 

BLHn 


Sense 
Amp. 


BLHi 






i f 


h 






k 


r 


1 F 






BLL; 



























,l#J l#J l#J l#J 



[19 0] 



(a) 



BL 



tZZZZZ 




L> J LOU UEJ Ej I ni 1 I rrl iTrr I I rH tVt 



( 84 ) 



#KJ¥l0-255483 



[193] 

fJToo 0T C i PSgff PREL SAP5SR" TRN A Ttofe $T, 0 #T„ 

BU« >==; 



BLHc j==j 



BLL, 



ri L 

2t_L 



i 

5 



I- 



T 
J 



BLLA 



BLHA 



blhb/ p, , j-] 



BLLB 



5 



= - BLHs 



BUa 



[09 5] 



Ten PWFT PREL 



BLLo = = 



BLHc = = 



BLH, 



r~i_ 



T 
J 



5t 



T 
J 



3 



BOA 



sap Saw trNa trnb # t 10 j> Tn 



BLHA 



BLHB/ 



BLLB 



5 



BULs 



BLH, 



BLHa 



= = BLL3 



[19 7] 

^ T» fJ Toi PRST PRB_ SAP SAN TRN <j> T 10 # Tu 



BLHo p=i 



BLHi 



T 

J 



bll, 



T 



BLLA 



BLHA 



BLHB/ 



BLLB 



TP - 



.1 



8LU 



BIH2 



m BLHs 



Fn BU^ 



( 85 ) 



#^¥10-255483 



WL02 
BSqo 

*T 0 , 



19 6] 



SAP 
SAN 



TRN A 
TRN b 

PREH 
PREL 

DWU 

DWL B 

BCH 0 

BLU 
BCH, 

BLL, 
BCH A 

BLU' 
BCHq 

BLL 3 • 



•rread 



3E ( T " 



I 



[119 8] 



BSoo . 

^Toq • 
*T flt ■ 

•DWL* * 
DBS01 . 

SAP . 
SAN 

TRN A 
TRN b 

PREH 
PREL 



J~~L 



BCH 0 

BLU 
BCH, 



"1 "read 



3SX )C 




BLU 



[a 9 9] 




( 86 ) 



#P*m 0-255483 





( 87 ) 



#BB¥l0-255483 



[1102] 




Ca- 



4H 



4h 
4H 



4f 



4f 



-H- -if- -H- -H- 



4H 



Hf 



PL 





( 88 ) 



#53^10-255483 



[010 6] 



BL 



BSio BS n WLio WL„ WL I2 WL, 3 WL03 WL<a WL01 WUo BS01 BSoo 

111111 IQjoI 1 1 ' 



-H- 
4H 




BL 



BS 10 BS n WL 10 WL„ WL i2 WL 13 WL03 WL02 WU01 WLoo BS01 BSoo 
111111111111 




SA 



Cbljf-' 



[HI 0 7] 

DWL DBS01 DBSoo 



,_i 1 F=j 



BL 



BL 









SA 








sett 















[HI 18] 



Decoder - 



PLn PL2 PL1 



r 



Addn Add2 Add1 



-fe>* 



■ VPUVccVss 



PL" 



[mi 0 s] 



PL 



DWLqs DWLoc DWLq, DWLeo DBS01 DBSoo 
1 _LQ»_L 111 









Cm' 




-H- 












4f 


PL' 


C301 



Hf 
-if 1 



BL 



SA 



sets 



DWLcn DWLc2 DWL01 DWLco DBS01 DBSqo 
111111 



BL 



4f 
-H- 



4f 
4H 



4f 
-if 



-4f 
4F 



PL* 



( 89 ) 



4*BB s Fl0-255483 



[HI 0 9] 



Vcc VsaVss 
EQL VPS1 Vss VPS2 Vax SAP 




8LSA 



[[Hill] 



12 1] 



1! ^a-KMI 
PLBK-1 




[1112] 




( 90 ) 



4#!Hm0-255483 



[[HI 1 3] 



[Ml 2 0] 



BSoo 



WL02 



PL- 



CK1 



CK2 






CK2 PLEQL CK1 



CK1 

CK? 
CK2 



CK2 

PLEQL J_ 



[Ml 14] 




B125) 




( 91 ) 



#^¥10-255483 



[II 1 5] 




[HI 16] 



/T 0 



DWLopWL 



DWL Z DWL3 EQL VPS Vss SAP SAN 

3T 



TR VPL- DQ DQ 




[II 17] 



EQL VPS Vss SAP SAN TR1 PL' TR2 






El 



CSL 



[012 6] 






















L c5L 


I I i -r r _ 


i — ' 


Jn' 

n 


,|-T 

♦ 1 1 . 


L_J 


, imai ; 




lad; 


- I«t*4 ' 

±i — rt 


! [Ml [13 

, r -- r^TT — r 


c 



( 92 ) 



#^¥10-255483 



[HI 2 2] 



WLQ2 



1 



r 



-1/2VOC PL 9 



-Vcc 



^(D <*-*A) 

BL.BL 




1/2 Voc 



y — cr 




(b) •fe>X7> - ?B 




( 93 ) 



#^¥10-255483 



[il 24] 



[1139] 



BSoo 

WL02 
PL- 



BSoo 



WL02 



Vcc 



... Vss 




(a) ^^^u-r 




-Vcc 



-^Vcc 



— / v Z&.j 

(b) t^7l/< 



WLq2 



PL - 




r\ % s - \ s \ \ \\ \ \\ * . x v\\\ \ \ \\\-\'\ N/\ V V ^ \* 



[0 12 8] 



BS10 WL10 WL11 WL12 WL13 WL03 WL02 WL01 WLOO BSOO 
-L J- J_ _L _L _L _L 

UJ — LJ — LJ — LJ LJ — LT 



Ca~ 



Cb- 



4H4H 



PL 



4f 
4H 



4f 



4H 



4f 4f 



4^ 



BL 



(a) 



BL 




( 94 ) 
[HIl 2 9] 



#gg¥l0-255483 



BL 


BSio BSn 

Ca— 

Cb 

Cc— 


WL; 0 

J u. 
Of- 


— L. 
-J 1 

4f 
-H- 

4H 


WL 12 
f L 

-44- 




WL13 
J - 1 

Hf 

P 


L 


WLc2 
-J U- 

4H 


_J"" ■ Lp 

-H- 


WUo 

-J L 

-H- 


BSqi BSqq 

E 


L 


BSio BSii 

Ca— 
Cb~ 
Cc— 


WLiO 
J I- 


-J L_ 

-H- 
-H- 


WL 12 
J L 

4f 

4fJ 




WL 13 
J L 

4f 
4f 

4H 


WL03 
1 L-. 

~H- 
4H 


WLpa 

-j i. 

-Vh 
4H 


WLqi 

-if 
-Yr 

4H 


WLqq 

_J ^ 

4f 


BS 01 BSoo 



PL 



[111 3 0] 




[[1131] 




( 95 ) 



#eB 3 FlO-255483 



im 1 3 2] 



/ 
/ 
/ 
/ 

czzyi 



1J 



////A 

mm 



is] d3 



P 



M 

Si 



HPPHL 



BHIH 



i 



1 



fZZ2 



tZZ2i /~^ L 



ta — E — CS — Lid LsJ LeJ LeJ OcJ Qfl — Lid LcJ — [El — Lg? 



13 3] 



BL WL|5 WL„ WLu WL, 2 WL„ WL,(, WLa Wl<g WL^ Wl« WL45 WL* Wl^j WLm WLo, WLm BSoo BS91 BS» BSoj 




SA 



[013 4] 



13 



BL 



BS10 BS n WL 10 WL n WL 12 WL 13 WLoa WL02 WL01 WLoo BSoo BSq, 

L-J L^J U_J L—f 



Da- 



PL 



BL 



BS 10 BS n WL 10 WL„ WL 12 WL 13 WLca WL02 WLo, WLqq BSoo BS 0 



Ca- 



-Nr "if- -N- 



-N- 



(a) 



(b) 



r 



1 



( 96 ) 



4#$i¥10-255483 



13 5] 



p 




N 


N 




P 


P 




N 



N 




P 


P 


N 



isua 



A 



(b) 



^ ^^^^^^^^^^^^^^ ^ 



\ 
\ 
\ 
\ 
\ 

an 



□ 



I if I I tf\ \m HFT 




LcJ LoiJ 



nfn get 



nM I n f I I n* I I njj 



(a) 



[HI 3 6] 



BL 



BS, 0 BS„ WL I0 WLi, WL I2 WL, 3 WLos WLos WLoi WLqo BSoo BSqi 



Ca- 
Ra~ 
Cb- 



-H- 



4H 



0 



4f- 



4H 4H 



4H HH 4b 

U 



PL 



BS 10 as,, WL 10 WL t , WL :2 WL 13 WLm WLq Z WLqi WLoo BSoo BS 0 , 



Ca- 
Ra- 
Cb- 



4b 
-H- 



4i- 



4F 



J L 



J L 



Hf 1 



J L 



-Nrj Hfi 4h 
4H 



PL 



[1137] 




( 97 ) 



#^¥10-255483 



[HI 3 8] 










SA 




— B* 















(a) 



(b) 



[1140] 



BS10 WL10 WL11 WL12 WL13 WLD3 WL02 WL01 WUDO BSOO 

XJ_X_LJ___L_L_L_LJL 

~VJ — L 



Ca- 
Ra- 



HH 



+■ -if 



PL 



4H 



BL 



^ ^^^^^^^^^^^^^^ 

\ Ra PL ^ v 



TnM [_rr] fnj CS L3 LnD S3 HtM 



14 4] 




( 98 ) 



#P3¥lO-255483 



[01 4 1 ] 



(a) 



BS10 WL10 WL11 WL12 WL13 WL03 WL02 WL01 WLOO BSOO 




HH 



HH 



PL 




BL 



In" f?a PL Cb s 



(b) 



T 




TrH E] GET 



UD Gil GrJ 



[HI 4 2] 



BS10 WL10 WU1 WL12 WL13 WL03 WL02 WL01 WLOO BSOO 
1111111 



(a) Ca- 



Cb 



BL 





TirT 



[HI 5 4] 





MRD 




MRD 




MRD 




MRD 




MRD 










MRD 






SRD 




SRD 




SRD 




SRD 




SRD 














SA 




SA 


V///M 

m% 


SA 


/////A 
'CSCA' 


SA 


//////, 
;CSCA£ 
YS//SA 


SA 


m& 


SA 




SA 


SA 




SA 




SRD 




SRD 




SRD 




SRD 




SRD 














SA 


CA 


SA 


CA 


SA 


CA 


SA 


CA 


SA 


CA 


SA 




SA 


SA 




SA 




SRD 




SRD 




SRD 




SRD 




SRD 














SA 


CA 


SA 


CA 


SA 


CA 


SA 


CA 


SA 


CA 


SA 




SA 


SA 




SA 




SRD 




SRD 




SRD 




SRD 




SRD 














SA 




} 










i 










SA 


SA 




SA 




SRD 




SRD 




SRD 




SRD 




SRD 













( 99 ) 
[114 3] 



4#dfm 0-255483 




4H 



Cb 4^ : HH hH- 



Rb- 



4H 



4H 



Cc 



4H 



4HHf 4H : 4h 



4f 



PL 



BL 



BSio BSn WL10 WLni WL, 2 WL 13 WLm WLo 2 WL^ WLqo BSoo BSq, 



Ca 



~=HH 

Rb 



-H- 



4H 



-H- 



Cc 



4f- -N- 



4f 



4f -N-- 



4^ 



PL 



[HI 4 5] 



BL 



BS 10 BSu WL10 WL n WL 12 WL 13 WL03 WL02 VVLq, WLqo BSqo BSo 





PL 



BL 



BS 10 BS n WL 10 WLn WL 12 WL 13 WLq 3 WLq 2 WLm WLqo BSqo BSq, 



T_J L—T 

Ca H=#- 4b 4H H4 J 



Rb- 



4^ 



4HHH HHHH 



4H 



4H 



Cc 



4H 

35 



4f -N- 



4f 
4H 



4^ 



PL 



[mi 6 0] 




( 100 ) 



#^¥10-255483 



[HI 4 6] 



Jl 



I 



HE 



7 Ku*a 



— i_ 1 



el: 



65 



i— 



ST 



He 



* * > 
. 9-F8 
<UWl) 



55 



. MWL 



snap |SWl) 
Metal 

an cd «... 

CD G3 □ EK^ 



[114 7] 



map 




(SWt) 

. Uelal 

□ □ □ □ CZK Qal6 

0^ 



[HI 6 1] 




( 101 ) 



#K¥l0-255483 



[114 8] 



im 1 5 oi 



BL 



WWL(MelaJ) 

(a) 



—Gate 



» Di. 

hi 



-SWL SWL- A 
(Metal) (Metal) 4^ 




MWMMeta!) 
(b) 



BC-gate 



(a) 



[II 4 9) 



[mis lj— 




(a) 



( 102 ) 



4$iHm0-255483 





[il 5 2] 



SWLSWL MWLSWL SWL 




inpir 

r^riiSii^r'iiir 

iSl'Siy! 

ilHiii 



UBS 



(a) (b) 
[HI 5 3] 

BSia BSLoo BSLci BSUi WSL^WSUqWSLo, W^w 



r Vss 



1 Vpp 



' Vpp 



MWLi 



BSoo 



BSo, 



[HI 6 9] 



BLO 
BLO 
BLi 

BLi 



(d) 



EI 
■1 



[11 7 3] 
SN | [ BL 



PL 



(0) 



WL 

SN J-^j_ BL 



PL 



(b) 



MC 











— ( 


-€ 


^ 


SA 


4F— 




b— 




— 2F 














SA 





















(0 




( 103 ) 



# Km 0-255483 



[mi 55] 



Enabte/Disabte signal 



Spare Address 




S/A 



S/A 



7W 



IV? 
7W 



S/A 



S/A 



7W 



IV? 
7H 



S/A 



S/A 



7W 



IV 7 
7W 



S/A 



S/A 



S/A 



S/A 



IV 7 
7W 



IA*7 
7W 



S/A 



S/A 



C/D 



IV 7 
C/D 



Enabte/Disablei 
Signal 



iignaJ*7WV-i 



im 1 5 6] 



* /u 7 a ? ^f*<0 V ^ 7 



WL06 WL04 WL02 WLOO BSO0 

WL07 WL05 WL03 WL01 BSOt SWL07 j SWLOS SWL03 1 SWLOI I SBS01 

BUP-1 I I I I j | /P Lm-1 




SWL06 SWL04 SWL02 SWLOO SBSOO 

' — \ swi " - — 




[1157] 




WL06 WL04 /WL02 WLOO BSOO 
WL07 WL05 WL03 WL01 j BS01 SWL07 SWL05 1 SWL03 SWLOI SBS01 

| I I U-UU | ( I I /pLm -1 



SWL06 SWL04> SWL02 SWLOO SBSOO 




( 104 ) 



4$M¥l0-255483 



[0 15 8] 




[HI 5 9] 





( 105 ) 



#Him0-255483 



[0163] 



BSo 
WU 

WL 5 
PL 

BL.BL 
TR 



(c) 



i 



(a) 



[mi 6 5] 





| m 






i 


H 


F 


11 














3 














a 






— 1 


















> 


i EI 




m 


i 


m 




i 




















i i. 
























■y 

























f 
































13 




d 




m 




m ? 


i 4 


















1 — 




































m 




m 




m \ 


; 4 



(b) y ^ 



[g| 1 6 8] 




[HI 7 4] 

eel 



(a) 



-Vcc 




ZZ2ZZZZZZ ^3- t'7httjg 



( 106 ) 



#$§¥10-255483 



[HI 6 6] 







i|bi 


b 1 a|B 




L 


|_hJe 




B 




4*U 



g | ]SI fB~ g ^ flrj g ^ |5""H^|^[[gJl 




WJB-TOTHiraxw (a) 




^ZZZZ s\ ZZZZZ ^ ZZZ£Z2 ^ zzzzz 
1wl| ^ [wp s£ [v5l] ^ [wl] ^ |wlI 



I V I i -SE i ; 

1 A' 'B' 

(a) 



5lZ1 1 Irvk'tfiB 



1 



0 




7-KBB- 



(b) 



l\V \\\\\ Vp 




A' B 
TfflSgtt 

mm 



WL 









(c) 



WL I 



[HI 7 5] 



Vss 




WL 



PL- 
BL 



Vcc 



-Vcc 



VsTVjjj' 
(b) 

~\ f 



V 



•Vss 



^-Vcc 



Vss 



•^Vcc 



~3^.-L V cc 
-^-VsT 2 VCC 



(d) 



( 107 ) #mm0-255483 



[mi 70] 













1 K 


1 — 


35 
35 










s 




s 

55 




s 

K 












c 






$ 

ts 




ft 


to 

1 


PI | 


i m 




pi 


w 


m 




01 




is 


r 




m 




PI 


»« 










( 




—— g 








9 
a 




s 

8 




s 












s 

a 








h 


OS 

1 


m $ 


1 PI 




01 


Pi 

I 






El 


i 


pi 




m 




pi 


EX 











[0171] 




(a) (b) 



